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Abstract of JP20021 69324 

PROBLEM TO BE SOLVED: To provide developer for an electrostatic charge image by which a high- 
quality image free from image soiling is stably formed over a long term, and an image forming method 
using the developer. SOLUTION: The developer for an electrostatic charge image is constituted of 
toner which is obtained by salting out/fusing resin particles incorporating a releasing agent, which 
consists of specified crystalline ester compound, in binding resin and colorant particles, and carrier 
constituted by forming a coating resin layer of specified silicone resin on core particles consisting of 
magnetic substance. This image forming method includes a stage where a toner image is fixed by 
making recording material on which the toner image developed with the developer for an electrostatic 
charge image is formed pass through space between a heating roller and a pressure roller. 
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[0155] 

[Example] Hereinafter, examples of the present invention will be described, 
however, the invention is not limited to these examples. Furthermore, 
"part" means "part by mass" in the following examples. 

[0156] <Core particles manufacturing example 1> 22 mol % of Li2C03 and 78 
mol % of Fe203 were pulverized and mixed by a wet ball mill for 2 hours, and 
after drying the whole, the mixture was pre -baked by keeping it at 900 °C for 
2 hours. The pre-baked material was pulverized again by a ball mill for 3 
hours for slurrying. A dispersant and a binder were added to the slurry, the 
mixture was granulated and dried by a spray dryer to prepare primary 
particles, then the particles were full-baked at 1200 °C for 3 hours to obtain 
ferrite core particles having a volume average particle diameter of 71 |im. 
The particles are regarded as "core particles 1". 
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[0157] <Core particles manufacturing example 2> Except that 23 mol % of 
Li 2 C0 3 , 7 mol % of Mg(OH)2, and 70 mol % of Fe 2 03 were used and the 
temperature of full-baking was changed to 1,250 °C, ferrite core particles 
having a volume average particle diameter of 61 jim were obtained in the 
same manner as core particles manufacturing example 1. The particles are 
regarded as "core particles 2". 

[0158] <Core particles manufacturing example 3> Except that 20 mol % of 
Li2C03, 8 mol % of MnO, and 72 mol % of Fe20 3 were used, ferrite core 
particles having a volume average particle diameter of 52 jim were obtained 
in the same manner as core particles manufacturing example 1. The 
particles are regarded as "core particles 3". 

[0159] <Carrier manufacturing example 1> 100 Parts of silicone resin 
containing a building block in which substituents R 3 and R 4 in the general 
formula (II) were methyl and hydroxyl groups, respectively, and a building 
block in which both substituents R 5 and R 6 in the general formula (III) were 
methyl groups, with a mass ratio of (II) : (III) = 40 : 60, 10 parts of silane 
coupling agent represented in the above mentioned formula (l), and 5 parts 
of oxime type cure agent represented in the above mentioned formula (15) 
were mixed, and the mixture was dissolved in toluene solvent to prepare a 
toluene solution having a solid content concentration of 15 mass %. Then, 
after the core particles 1 were coated with a toluene solution by a spray 
drying process, so that a resin coating amount to the core particles 1 would 
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become 0.5 mass %, the coated particles were cured at 230 °C for 3 hours to 
form a coating resin layer, so that a silicone resin carrier in which surface of 
the core particles 1 was coated with the silicone resin was obtained. The 
carrier is regarded as "carrier 1". 

[0160] <Carrier manufacturing example 2> Except that the resin coating 
amount to the core particles 1 in carrier manufacturing example 1 was 
changed to 0.8 mass %, a silicone resin coated carrier was obtained in the 
same manner as carrier manufacturing example 1. The carrier is regarded 
as "carrier 2". 

[0161] <Carrier manufacturing example 3> Except that when the resin 
coating layer was formed on the core particles in carrier manufacturing 
example 1, the resin coating amount to the core particles 1 was changed to 
0.6 mass % to form a primary coating resin layer and further the resin 
coating amount was set to 0.4 mass % to form a desired coating resin layer, a 
silicone resin coated carrier was obtained in the same manner as carrier 
manufacturing example 1. The carrier is regarded as "carrier 3". 

[0162] <Carrier manufacturing example 4> Except that the resin coating 
amount in carrier manufacturing example 3 was changed to 0.4 mass % to 
form a primary coating resin layer and further the resin coating amount was 
set to 0.4 mass % to form a desired coating resin layer, a silicone resin coated 
carrier was obtained in the same manner as carrier manufacturing example 
3. The carrier is regarded as "carrier 4". 
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[0163] <Carrier manufacturing example 5> Except that the addition amount 
of the silane coupling agent represented in the above mentioned formula (l) 
in carrier manufacturing example 3 was changed to 20 parts, a silicone resin 
coated carrier was obtained in the same manner as carrier manufacturing 
example 3. The carrier is regarded as "carrier 5". 

[0164] <Carrier manufacturing example 6> Except that the of addition 
amount of the silane coupling agent represented in the above mentioned 
formula (1) in carrier manufacturing example 3 was changed to 40 parts, a 
silicone resin coated carrier was obtained in the same manner as carrier 
manufacturing example 3. The carrier is regarded as "carrier 6". 

[0165] <Carrier manufacturing example 7> Except that the silane coupling 
agent represented in the above mentioned formula (l) in carrier 
manufacturing example 1 was not added, a silicone resin coated carrier was 
obtained in the same manner as carrier manufacturing example 1. The 
carrier is regarded as "carrier 7". 

[0166] <Carrier manufacturing example 8> Except that in carrier 
manufacturing example 3, 100 parts of silicone resin containing a building 
block in which the substituents R 3 and R 4 in the general formula (II) were 
methyl and hydroxyl groups, respectively, and a building block in which the 
both substituents R 5 and R 6 in the general formula (III) were methyl groups, 
with a mass ratio of (II) - (III) = 30 • 70, 30 parts of silane coupling agent 
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represented in the above mentioned formula (l), and 8 parts of oxime type 
cure agent represented in the above mentioned formula (17) were mixed to 
prepare a toluene solution having a solid content concentration of 15 mass %, 
a silicone resin coated carrier was obtained in the same manner as carrier 
manufacturing example 3. The carrier is regarded as "carrier 8". 

[0167] <Carrier manufacturing example 9> Except that the core particles 2 
were used in place of the core particles 1 in carrier manufacturing example 3, 
a silicone resin coated carrier was obtained in the same manner as carrier 
manufacturing example 3. The carrier is regarded as "carrier 9". 

[0168] <Carrier manufacturing example 10> Except that the core particles 3 
were used in place of the core particles 1 in carrier manufacturing example 3, 
a silicone resin coated carrier was obtained in the same manner as carrier 
manufacturing example 3. The carrier is regarded as "carrier 10". 

[0169] <Comparative carrier manufacturing example> A styrene acrylic 
resin was dissolved in toluene solvent to prepare a toluene solution, the core 
particles 1 were coated with the toluene solution by spray drying process, so 
that a resin coating amount to the core particles 1 would become 0.8 mass %, 
so that a coating resin layer was formed by the styrene acrylic resin to obtain 
a resin coated carrier. The carrier is regarded as "comparative carrier 1". 

[0170] Resistivity of each carrier obtained above was measured according to 
the above mentioned measurement method with setting an applied voltage of 
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1,000 V at the time of measurement. The results were shown in Table 1 
below. Furthermore, a particle size distribution of each carrier was shown 
in Table 1 together. 



[0171] 



[Table 1] 
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3.6 
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71 


0.0 


1.5 
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7.5 
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2xl0 13 


71 
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49.7 


37.8 


7.4 



[0172] <Prepare of toner> 

[Preparation example HP-l] A surfactant solution (water medium) of 7.08 g 
of anionic surfactant (sodium dodecylsulfonate* SDS) dissolved in 2,760 g of 
ion-exchanged water was placed into a 5,000 ml separable flask attached 
with a stirring apparatus, a temperature sensor, a cooling tube, and a 
nitrogen introduction apparatus, and the inner temperature was heated up 
to 80 °C with stirring the whole at a stirring speed of 230 rpm under nitrogen 
stream. An initiator solution of 0.42 g of polymerization initiator 
(potassium persulfate* KPS) dissolved in 200 g of ion-exchanged water was 
added to the surfactant solution, and after setting a temperature at 75 °C, a 
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monomer mixed solution of 115. lg of styrene, 42. Og of n-butyl acrylate, and 
10.9 g of methacrylic acid was added dropwise over one hour, the whole was 
heated and stirred at 75 °C for 2 hours to prepare a latex (a dispersion liquid 
of high molar weight resin particles). The latex is regarded as "latex 
(HP-l)". Apeak molar weight of resin particles composing the latex (HP-l) 
was 518,000. 

[0173] [Preparation example HP-2] Except that the reaction temperature in 
preparation example HP-l was changed to 85 °C, a latex (a dispersion liquid 
of high molar weight resin particles) was prepared in the same manner as 
preparation example HP-l. The latex is regarded as "latex (HP-2)". A 
peak molar weight of resin particles composing the latex (HP-2) was 421,000. 

[0174] [Preparation example HP~3] Except that the addition amount of 
polymerization initiator (KPS) in preparation example HP-l was changed to 
0.84 g, a latex (a dispersion liquid of high molar weight resin particles) was 
prepared in the same manner as preparation example HP1. The latex is 
regarded as "latex (HP-3)". A peak molar weight of resin particles 
composing the latex (HP-3) was 316,000. 

[0175] [Preparation example HP"4] Except that the addition amount of 
potassium persulfate (KPS) in preparation example HP-l was changed to 
0.84 g and the reaction temperature in preparation example HP-l was 
changed to 90 °C, a latex (a dispersion liquid of high molar weight resin 
particles) was prepared in the same manner as preparation example HP-l. 
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The latex is regarded as "latex (HP-4)". Apeak molar weight of resin 
particles composing the latex (HP-4) was 193,000. 

[0176] [Preparation example MP-l] In a flask attached with a stirring 
apparatus, 72.0 g of the compound represented by the above mentioned 
formula (W19) (hereinafter, referred to as "example compound (19)") was 
added to a monomer mixed solution of 383.6 g of styrene, 140.0 g of n-butyl 
acrylate, 36.4 g of methacrylic acid, and 5.6 g of dodecyl mercaptan, and the 
whole was heated and dissolved at 80 °C to prepare a monomer solution. 
On the other hand, a surfactant solution (water medium) of 1.6 g of anionic 
surfactant (SDS) dissolved in 2,000 g of ion-exchanged water was placed into 
a 5,000 ml separable flask attached with a stirring apparatus, a temperature 
sensor, a cooling tube, and a nitrogen introduction apparatus, and the inner 
temperature was heated up to 80 °C. Then, the above-mentioned monomer 
solution (80 °C) was mixed and dispersed in the above-mentioned surfactant 
solution (80 °C) by a mechanical dispersing apparatus having a circulation 
pass "CLEARMIX" (manufactured by M-Technique) to prepare a dispersion 
liquid of emulsification particles (oil droplets) having an uniform dispersed 
particle diameter. Then, an initiator solution of 19.1 g of polymerization 
initiator (KPS) dissolved in 240 g of ion-exchanged water, and 750 g of 
ion-exchanged water were added to the dispersion liquid, the whole was 
heated and stirred at 80 °C for 3 hours for polymerization to prepare a latex 
(a dispersion liquid of middle molecular weight resin particles containing 
example compound (W19)). The latex is regarded as "latex (MP-l)". A 
peak molar weight of resin particles composing the latex (MP-l) was 
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103,000. 



[0177] [Preparation example MP-2] Except that the amount of dodecyl 
mercaptan composing the monomer mixed solution in preparation example 
MP-1 was changed to 8.3 g, a latex (a dispersion liquid of middle molecular 
weight resin particles containing example compound (W19)) was prepared in 
the same manner as preparation example MP-1. The latex is regarded as 
"latex (MP-2)". Apeak molar weight of resin particles composing the latex 
(MP-2) was 81,000. 



[0178] [Preparation example MP-3] Except that the addition amount of the 
example compound (W19) to the monomer mixed solution in preparation 
example MP-1 was changed to 144.0 g and 5.6 g of 
n-octyl-3-mercaptopropionic acid ester was used in place of dodecyl 
mercaptan in preparation example MP-1, a latex (a dispersion liquid of 
middle molecular weight resin particles containing example compound 
(W19)) was prepared in the same manner as preparation example MP~1. 
The latex is regarded as "latex (MP-3)". Apeak molar weight of resin 
particles composing the latex (MP-3) was 103,000. 



[0179] [Preparation example MP-4] Except that 72.0 g of the compound 
represented by the above mentioned formula (W2l) (hereinafter, referred to 
as "example compound (W2l)") was added to the monomer mixed solution in 
place of the example compound (W19) in preparation example MP-1, a latex 
(a dispersion liquid of middle molecular weight resin particles containing 
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example compound (W2l)) was prepared in the same manner as preparation 
example MP1. The latex is regarded as "latex (MP-4)". Apeak molar 
weight of resin particles composing the latex (MP-4) was 102,000. 

[0180] [Preparation example MP-5] Except that 72.0 g of the compound 
represented by the above mentioned formula (W18) (hereinafter, referred to 
as "example compound (W18)") was added to the monomer mixed solution in 
place of the example compound (W19) in preparation example MP-1, a latex 
(a dispersion liquid of middle molecular weight resin particles containing 
example compound (W18)) was prepared in the same manner as preparation 
example MP-1. The latex is regarded as "latex (MP-5)". A peak molar 
weight of resin particles composing the latex (MP"5) was 102,000. 

[0181] [Preparation example LP-l] A surfactant solution (water medium) of 
60 g of anionic surfactant (SDS) dissolved in 5,000 g of ion-exchanged water 
was placed into a flask attached with a stirring apparatus, a temperature 
sensor, a cooling tube, and a nitrogen introduction apparatus, and the inner 
temperature was heated up to 80 °C with stirring the whole at a stirring 
speed of 230 rpm under nitrogen stream. An initiator solution of 22.8 g of 
polymerization initiator (KPS) dissolved in 200 g of ion-exchanged water was 
added to the surfactant solution, and with keeping the temperature at 80 °C, 
a monomer mixed solution of 850 g of styrene, 252 g of butyl acrylate, 98 g of 
methacrylic acid, and 32 g of n-octyl-3-mercaptopropionic acid ester was 
added dropwise over one hour, and the whole was heated and stirred at 80 °C 
for 2 hours to prepare a latex (a dispersion liquid of low molar weight resin 
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particles). The latex is regarded as "latex (LP-l)". A peak molar weight of 
resin particles composing the latex (LP-l) was 18,000. 

[0182] [Manufacturing example lBk] 90 g of sodium n-dodecyl sulfate was 
stirred and dissolved in 1,600 ml of ion-exchanged water. With stirring the 
solution, 200 g of carbon black "Mogul L" (manufactured by Cabot 
Corporation) was added gradually to the solution, then the whole was 
subjected to a dispersion treatment using a stirring apparatus with a high 
speed roter "CLEARMIX" (manufactured by M-Technique) to prepare a 
dispersion liquid of colorant particles (hereinafter, referred to as "colorant 
dispersion liquid (Bk)"). When a particle diameter of the colorant particles 
in the colorant dispersion liquid (Bk) was measured using an electrophoretic 
light scattering photometer "ELS-800" (manufactured by Otsuka Electronics 
Co., Ltd.), the weight average particle diameter was 101 nm. 

[0183] 3,000 g of latex (HP-l) obtained from preparation example HP-1, 
2,500 g of latex (MP _ l) obtained from preparation example MP-1, 6,000 g of 
latex (LP-l) obtained from preparation example LP-l, 2,000 g of 
ion-exchanged water, and 1,800 g of colorant dispersion liquid (Bk) were 
added to a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus, and the 
whole was stirred. After adjusting the inner temperature at 30 °C, 5 N 
sodium hydroxide aqueous solution was added to adjust pH to 11.0. Then, 
an aqueous solution of 526 g of magnesium chloride 6-hydrate dissolved in 
720 ml of ion-exchanged water was added under stirring at 30 °C over 10 
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minutes. After leaving the mixture for 3 minutes, the temperature rise was 
started, and the temperature of the mixture was risen to 90 °C over 6 
minutes (rate of temperature rise = 10 °C/min). At the state, a particle 
diameter of associated particles was measured by "Coulter counter TA-II", 
and when the volume average particle diameter became 6.5 fim, an aqueous 
solution of 1,150 g of sodium chloride dissolved in 7,000 ml of ion-exchanged 
water was added for stopping particle growth, further, as an aging treatment 
the mixed solution was heated and stirred at 85 °C of the solution 
temperature for 2 hours to continue fusing. Then, the solution was cooled to 
30 °C under a condition of 8 °C/min, hydrochloric acid was added to adjust 
pH to 2.0, and the stirring was stopped. The formed associated particles 
were filtered and washed with ion-exchanged water repeatedly, then dried 
with warm air at 40 °C to obtain colored particles. The colored particles 
obtained above are regarded as "colored particles lBk". 

[0184] [Manufacturing examples 2Bk to HBk] Except that according to 
formulations shown in Table 2 below, at least one of a type of latex used (the 
amounts used were same), aging treatment temperature, and aging 
treatment period was changed, colored particles containing a releasing agent 
were obtained in the same manner as manufacturing example lBk. The 
colored particles obtained above are regarded as "colored particles 2Bk" to 
"colored particles HBk". 

[0185] [Comparative manufacturing example Ibk] 140 g of example 
compound (W19) heated and dissolved was ultrasonic-dispersed in a 
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surfactant solution (85 °C) of 0.5 g of anionic surfactant (SDS) dissolved in 
400 g of ion-exchanged water. The dispersion liquid is regarded as 
"releasing agent dispersion liquid". Except that the releasing agent 
dispersion liquid, 3,000 g of latex (HP-l) obtained from preparation example 
HP-1, 6,000 g of latex (LP-l) obtained from preparation example LP-1, 2,000 
g of ion-exchanged water, and 1,800 g of colorant dispersion liquid (Bk) were 
placed in a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus and the 
whole was stirred, and that aging treatment period was changed to 4 hours, 
colored particles containing a releasing agent were obtained in the same 
manner as manufacturing example lBk. The colored particles obtained 
above are regarded as "comparative colored particles lbk". 
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[0186] 



[Table 2] 
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particles4Bk 
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particles9Bk 
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particles lOBk 
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colored 
particles HBk 
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MP- 5 
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85°C 
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particleslBk 


HP-1 




LP-1 


85°C 


4 
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[0187] [Manufacturing example 1Y] 90 g of sodium n-dodecyl sulfate was 
stirred and dissolved in 1,600 ml of ion-exchanged water. With stirring the 
solution, 200 g of dye (C.I. Solvent Yellow 93) was added gradually, then the 
whole was subjected to a dispersion treatment using a stirring apparatus 
with a high speed roter "CLEARMIX" (manufactured by M- Technique) to 
prepare a dispersion liquid of colorant particles (hereinafter, referred to as 
"colorant dispersion liquid (Y)"). When a particle diameter of the colorant 
particles in the colorant dispersion liquid (Y) was measured using an 
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electrophoretic light scattering photometer "ELS-800" (manufactured by 
Otsuka Electronics Co., Ltd.), the weight average particle diameter was 98 
nm. 

[0188] 3,000 g of latex (HP-l) obtained from preparation example HP"1, 
2,500 g of latex (MP-l) obtained from preparation example MP-1, 6,000 g of 
latex (LP-l) obtained from preparation example LP-1, 2,000 g of 
ion-exchanged water, and 1,800 g of colorant dispersion liquid (Y) were 
placed in a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus and the 
whole was stirred. After adjusting the inner temperature at 30 °C, 5 N 
sodium hydroxide aqueous solution was added to adjust pH to 11.0. Then, 
an aqueous solution of 526 g of magnesium chloride 6-hydrate dissolved in 
720 ml of ion-exchanged water was added under stirring at 30 °C over 10 
minutes. After leaving the mixture for 3 minutes, the temperature rise was 
started, and the temperature of the mixture was risen to 90 °C over 6 
minutes (rate of temperature rise = 10 °C/min). At the state, a particle 
diameter of associated particles was measured by "Coulter counter TA'II", 
and when the volume average particle diameter became 6.5 fim, an aqueous 
solution of 1,150 g of sodium chloride dissolved in 7,000 ml of ion-exchanged 
water was added for stopping particle growth, further, as an aging treatment 
the mixed solution was heated and stirred at 85 °C of the solution 
temperature for 4 hours to continue fusing. Then, the solution was cooled to 
30 °C under a condition of 8 °C/min, hydrochloric acid was added to adjust 
pH to 2.0, and the stirring was stopped. The formed associated particles 
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were filtered and washed with ion-exchanged water repeatedly, then dried 
with warm air at 40 °C to obtain colored particles. The colored particles 
obtained above are regarded as "colored particles 1Y". 

[0189] [Comparative manufacturing example ly] 140 g of example compound 
(W19) heated and dissolved was ultrasonic- dispersed in a surfactant solution 
(85 °C) of 0.5 g of anionic surfactant (SDS) dissolved in 400 g of 
ion-exchanged water. The dispersion liquid is regarded as "releasing agent 
dispersion liquid". Except that the releasing agent dispersion liquid, 3,000 
g of latex (HP-l) obtained from preparation example HP-1, 6,000 g of latex 
(LP-l) obtained from preparation example LP-1, 2,000 g of ion-exchanged 
water, and 1,300 g of colorant dispersion liquid (Y) were placed in a reaction 
container attached with a temperature sensor, a cooling tube, a nitrogen 
introduction apparatus, and a stirring apparatus and the whole was stirred, 
colored particles containing a releasing agent were obtained in the same 
manner as manufacturing example 1Y. The colored particles obtained 
above are regarded as "comparative colored particles ly". 

[0190] [Manufacturing example 1M] 90 g of sodium n-dodecyl sulfate was 
stirred and dissolved in 1,600 ml of ion-exchanged water. With stirring the 
solution, 200 g of dye (C.I. Pigment Red 122) was added gradually, then the 
whole was subjected to a dispersion treatment using a stirring apparatus 
with a high speed roter "CLEARMIX" (manufactured by M -Technique) to 
prepare a dispersion liquid of colorant particles (hereinafter, referred to as 
"colorant dispersion liquid (M)"). When a particle diameter of the colorant 
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particles in the colorant dispersion liquid (M) was measured using an 
electrophoretic light scattering photometer "ELS-800" (manufactured by 
Otsuka Electronics Co., Ltd.), the weight average particle diameter was 115 
nm. 

[0191] 3,000 g of latex (HP'l) obtained from preparation example HP-1, 
2,500 g of latex (MP-l) obtained from preparation example MP-1, 6,000 g of 
latex (LP-l) obtained from preparation example LP-1, 2,000 g of 
ion-exchanged water, and 1,800 g of colorant dispersion liquid (M) were 
placed in a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus and the 
whole was stirred. After adjusting the inner temperature at 30 °C, 5 N 
sodium hydroxide aqueous solution was added to adjust pH to 11.0. Then, 
an aqueous solution of 526 g of magnesium chloride 6-hydrate dissolved in 
720 ml of ion-exchanged water was added under stirring at 30 °C over 10 
minutes. After leaving the mixture for 3 minutes, the temperature rise was 
started, and the temperature of the mixture was risen to 90 °C over 6 
minutes (rate of temperature rise = 10 °C/min). At the state, a particle 
diameter of associated particles was measured by "Coulter counter TA-II", 
and when the volume average particle diameter became 6.5 jim, an aqueous 
solution of 1,150 g of sodium chloride dissolved in 7,000 ml of ion-exchanged 
water was added for stopping particle growth, further, as an aging treatment 
the mixed solution was heated and stirred at 85 °C of the solution 
temperature for 4 hours to continue fusing. Then, the solution was cooled to 
30 °C under a condition of 8 °C/min, hydrochloric acid was added to adjust 
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pH to 2.0, and the stirring was stopped. The formed associated particles 
were filtered and washed with ion-exchanged water repeatedly, then dried 
with warm air at 40 °C to obtain colored particles. The colored particles 
obtained above are regarded as "colored particles 1M". 

[0192] [Comparative manufacturing example lm] 140 g of example 
compound (W19) heated and dissolved was ultrasonic-dispersed in a 
surfactant solution (85 °C) of 5.0 g of anionic surfactant (SDS) dissolved in 
4,000 g of ion-exchanged water. The dispersion liquid is regarded as 
"releasing agent dispersion liquid". Except that the releasing agent 
dispersion liquid, 3,000 g of latex (HP-l) obtained from preparation example 
HP-1, 6,000 g of latex (LP-l) obtained from preparation example LP-1, 2,000 
g of ion-exchanged water, and 1,300 g of colorant dispersion liquid (M) were 
placed in a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus and the 
whole was stirred, colored particles containing a releasing agent were 
obtained in the same manner as manufacturing example 1M. The colored 
particles obtained above are regarded as "comparative colored particles lm". 

[0193] [Manufacturing example 1C] 90 g of sodium n-dodecyl sulfate was 
stirred and dissolved in 1,600 ml of ion-exchanged water. With stirring the 
solution, 200 g of dye (C.I. Pigment Blue 15-3) was added gradually, then the 
whole was subjected to a dispersion treatment using a stirring apparatus 
with a high speed roter "CLEARMIX" (manufactured by M-Technique) to 
prepare a dispersion liquid of colorant particles (hereinafter, referred to as 
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"colorant dispersion liquid (C) ,f ). When a particle diameter of the colorant 
particles in the colorant dispersion liquid (C) was measured using an 
electrophoretic light scattering photometer "ELS-800" (manufactured by 
Otsuka Electronics Co., Ltd.), the weight average particle diameter was 105 
nm. 

[0194] 3,000 g of latex (HP-l) obtained from preparation example HP-1, 
2,500 g of latex (MP-l) obtained from preparation example MPl, 6,000 g of 
latex (LP-l) obtained from preparation example LP-1, 2,000 g of 
ion-exchanged water, and 1,300 g of colorant dispersion liquid (M) were 
placed in a reaction container attached with a temperature sensor, a cooling 
tube, a nitrogen introduction apparatus, and a stirring apparatus and the 
whole was stirred. After adjusting the inner temperature at 30 °C, 5 N 
sodium hydroxide aqueous solution was added to adjust pH to 11.0. Then, 
an aqueous solution of 526 g of magnesium chloride 6 -hydrate dissolved in 
720 ml of ion-exchanged water was added under stirring at 30 °C over 10 
minutes. After leaving the mixture for 3 minutes, the temperature rise was 
started, and the temperature of the mixture was risen to 90 °C over 6 
minutes (rate of temperature rise = 10 °C/min). At the state, a particle 
diameter of associated particles was measured by "Coulter counter TA-II", 
and when the volume average particle diameter became 6.5 (xm, an aqueous 
solution of 1,150 g of sodium chloride dissolved in 7,000 ml of ion-exchanged 
water was added for stopping particle growth, further, as an aging treatment 
the mixed solution was heated and stirred at 85 °C of the solution 
temperature for 4 hours to continue fusing. Then, the solution was cooled to 
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30 °C under a condition of 8 °C/min, hydrochloric acid was added to adjust 
pH to 2.0, and the stirring was stopped. The formed associated particles 
were filtered and washed with ion-exchanged water repeatedly, then dried 
with warm air at 40 °C to obtain colored particles. The colored particles 
obtained above are regarded as "colored particles 1C". 

[0195] [Comparative manufacturing example lc] 140 g of example compound 
(W19) heated and dissolved was ultrasonic- dispersed in a surfactant solution 
(85 °C) of 5.0 g of anionic surfactant (SDS) dissolved in 4,000 g of 
ion-exchanged water. The dispersion liquid is regarded as "releasing agent 
dispersion liquid". Except that the releasing agent dispersion liquid, 3,000 
g of latex (HP-l) obtained from preparation example HP-1, 6,000 g of latex 
(LP-1) obtained from preparation example LP-1, 2,000 g of ion -exchanged 
water, and 1,300 g of colorant dispersion liquid (C) were placed in a reaction 
container attached with a temperature sensor, a cooling tube, a nitrogen 
introduction apparatus, and a stirring apparatus and the whole was stirred, 
colored particles containing a releasing agent were obtained in the same 
manner as manufacturing example 1C. The colored particles obtained 
above are regarded as "comparative colored particles lc". 
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[0196] 



[Table 3] 



colored 
particles 


latex 


aging treatment 


emulsion 
polymerization 
method 


miniemulsion 
method 


emulsion 
polymerization 
method 


temperature 


time 
period 


colored 
particles 1Y 


HP-1 


MP-1 


LP-1 


85°C 


4 

hours 


colored 
p article slM 


HP-1 


MP-1 


LP-1 


85°C 


4 

hours 


colored 
particles 1C 


HP-1 


MP-1 


LPl 


85°C 


4 

hours 


comparative 

colored 
particlesly 


HP-1 




LP-1 


85°C 


4 

hours 


comparative 

colored 
particleslm 


HP-1 




LPl 


85°C 


4 

hours 


comparative 

colored 
particles lc 


HP-1 




LP-1 


85°C 


4 

hours 



[0197] Shape characteristics and particle size distribution characteristics of 
the colored particles lBk to HBk, comparative colored particles lbk, colored 
particles 1Y, 1M, and 1C, and comparative colored particles ly, lm, and lc 
obtained above were measured, respectively. The results were shown in 
Table 4 below. 
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[0198] 



[Table 4] 



colored 
particles type 


mean 
value 
of 

shape 
factor 


variation 
coefficient 
of shape 
factor [%] 


number 

average 

particle 

diameter 

[|im] 


number 

variation 

coefficient 

of number 

particle 

diameter 

distribution 

[%] 


ratio 
of 

shape 
factor 
1.2 to 
1.6[%] 


ratio of 

toner 

particles 

without 

corner 

[%] 


M 

(ml 

+ 

m2) 
[%] 


colored 
particles lBk 


1.57 


15 


6.3 


25 


85 


84 


72 


colored 
particles2Bk 


1.54 


14 


6.4 


23 


82 


86 


74 


colored 

p articles 3Bk 


1.42 


14 


6.8 


24 


79 


90 


72 


colored 
particles4Bk 


1.30 


13 


7.3 


20 


65 


92 


78 


colored 
particles5Bk 


1.61 


19 


6.2 


29 


61 


41 


70 


colored 
particles6Bk 


1.54 


13 


7.0 


21 


85 


88 


74 


colored 
particles7Bk 


1.34 


12 


6.8 


22 


70 


91 


71 


colored 
particles8Bk 


1.49 


13 


6.7 


21 


75 


88 


74 


colored 
particles9Bk 


1.43 


14 


6.7 


21 


73 


86 


80 


colored 
particles lOBk 


1.39 


12 


6.8 


20 


80 


89 


79 


colored 
particles HBk 


1.43 


13 


6.5 


22 


75 


87 


77 


comparative 
colored 
particles lBk 


1.56 


19 


6.9 


29 


68 


81 


74 


colored 
particles 1Y 


1.54 


14 


6.6 


23 


82 


86 


75 


colored 
particles 1M 


1.53 


14 


6.4 


24 


81 


86 


77 


colored 
particles 1C 


1.54 


13 


6.5 


23 


82 


88 


74 


comparative 
colored 
particles ly 


1.68 


18 


6.8 


29 


68 


86 


74 


comparative 

colored 

p articles lm 


1.63 


18 


6.3 


29 


69 


88 


74 


comparative 
colored 
particles lc 


1.69 


19 


6.9 


28 


68 


86 


74 
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[0199] To each of the above mentioned colored particles and comparative 
colored particles, hydrophobic silica (number average primary particle 
diameter = 10 nm, degree of hy drop hob icity = 63) was added, so that a ratio 
of the hydrophobic silica would be 1.0 mass %, and furthermore hydrophobic 
titanium oxide (number average primary particle diameter = 25 nm, degree 
of hydrophobicity = 60) was added, so that a ratio of the hydrophobic 
titanium oxide would be 1.2 mass %, respectively, and the whole was mixed 
by a Henschel Mixer. By the way, the shape and particle diameter of the 
toner particles were not changed by addition of the hydrophobic silica and 
the hydrophobic titanium oxide. 

[0200] Then, according to the formulation shown in Table 5 below, the colored 
particles to which hydrophobic silica and hydrophobic titanium oxide were 
added and the above mentioned carriers 1 to 10 and comparative carrier 1 
were mixed, respectively, to prepare developers having a toner concentration 
of 5 mass %. 
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[0201] 



[Table 5] 



developer ty] 


oe 


toner type 


No. of carrier 


developer IB 




toner lBk 


carrier 1 


developer2Bi 




toner2Bk 


carrier 1 


developer3B 




toner3Bk 


carrier 1 


developer4B! 




toner4Bk 


carrier 1 


developerSB! 




tonerSBk 


carrier 1 


developer6Bi 




toner6Bk 


carrier 1 


developer7B 




toner7Bk 


carrier 1 


developer8Bi 




toner8Bk 


carrier 1 


developer9Bi 




toner9Bk 


carrier 1 


developer lOBk 


tonerlOBk 


carrier 1 ! 


developer HBk 


tonerllBk 


carrier 1 I 


developerl2Bk 


toner lBk 


carrier2 


developer 13Bk 


toner lBk 


carrier3 


developer 1 4Bk 


tonerlBk 


carrier4 


developer 1 5Bk 


tonerlBk 


carriers 


developer 16Bk 


tonerlBk 


carrier6 


developer 17Bk 


tonerlBk 


carrier7 


developerl8Bk 


tonerlBk 


carrier8 


developerl9Bk 


tonerlBk 


carrier9 


developer20Bk 


tonerlBk 


carrier 10 


color developer 1 


lBk/ 1Y/ 1M/ 1C 


carrier 1 


comparative color 
developer 1 


lbk/ ly/ 1ml lc 


carrier 1 


comparative color 
developer 2 


lBk/ 1Y/ 1M/ 1C 


comparative carrier 1 



[0202] <Examples 1 to 20 and comparative examples 1 and 2> As for each 
developer of the invention lBk to HBk and comparative developer lbk 
obtained above, using a digital copying machine "7075" (manufactured by 
Konica Corporation) having a toner recycle system in which a collected toner 
by cleaning was returned to a developing device again by a suitable recycle 
system and was reused, under a high temperature and high humidity 
condition of a temperature of 32 °C and a relative humidity of 85 %, an 
actual print test in which a original copy having a pixel rate of 5 % was 
printed 200,000 pieces with 5-sheet intermittent printing was performed, 



24 



Partial Translation of JP 2002-169324 



and the first formed image and the 200,000th formed image were evaluated 
concerning the image darkness and the fog darkness. The results were 
shown in Table 6. Furthermore, as for each developer, amounts of 
electrification at the initial stage and after 200,000 prints were measured 
and the difference was calculated to evaluate a variation of electrification 
amounts due to the number of prints. The results were shown in below 
Table 6 together. 

[0203] (l) Image darkness and fog darkness 

An image darkness was evaluated with absolute density which was obtained 
by measuring an image darkness of a solid black image area of a fixed image 
by a Macbeth reflection densitometer "RD-918". A fog darkness was 
evaluated with relative density to a white background area of a recording 
material (reflection density- 0.00), in which the relative density was obtained 
by measuring an image darkness of the white background area of a fixed 
image by a Macbeth reflection densitometer "RD-918". 

[0204] (2) Amount of electrification 

A variation range of electrification amounts due to the number of prints was 
evaluated by measuring electrification amounts at an initial stage and after 
200,000 prints. Measurement of the electrification amount was performed 
by measuring a remaining carrier charge after placing 1 g of developer in a 
cell with stainless steel mesh and blowing nitrogen gas at a pressure of 0.2 
kg/cm 2 for 6 seconds. In the case of the variation range between an 
electrification amount at an initial stage and an electrification amount after 
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200,000 prints is less than 6 p.C/g, it is no problem for practical use, in the 
case of the variation range of the electrification amounts is 6 to 10 pC/g, it is 
expected that it causes an occurrence of toner scattering or fog, and in the 
case of the variation range of the electrification amounts is more than 10 
pC/g, it is not practical because the toner scattering or the fog or the like 
occurs. 

[0205] Here, a blade system was adopted for photoreceptor cleaning. 
Furthermore, a heat fixing device using a pressure welding method shown in 
Figure 4 was used for the fixing device. A specific structure of the fixing 
device will be described below. A heating roller (an upper roller) was 
structured by covering surface of a cylindrical cored bar (inner diameter = 40 
mm, radial thickness - 1.0 mm, maximum width = 310 mm), in which a 
heater was embedded in the center part, made of aluminum alloy, with a PFA 
(tetrafluoroethylene-perfluoroalkylvinylether copolymer) tube (thickness* 
120 Jim), a pressure roller (a lower roller) was structured by covering surface 
of a cylindrical cored bar (inner diameter = 40 mm, radial thickness = 2.0 
mm) made of iron with spongy silicone rubber (Ascar C hardness- 48°, 
thickness- 2 mm), and a nip having a width of 5.8 mm was formed by 
contacting the heating roller and the pressure roller by applying a total load 
of 150 N. Using the fixing device, a linear velocity for printing was set at 
250 mm/sec. Furthermore, a supplying system using a web system 
impregnated polydiphenylsilicone (having a viscosity at 20 °C of 10Pa*s) was 
used for a cleaning mechanism of the fixing device. A fixing temperature 
was controlled by a temperature of heating roller surface (setting 
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temperature* 175 °C). Furthermore, a coating amount of silicone oil was 0.1 
mg/A4. 



[0206] 



[Table 6] 



Example 


developer type 


image 
darkness 


fog darkness 


variation of 
electrification 
amounts due 
to the 
number of 
prints [uC/g] 


initial 


after 
200,000 
prints 


initial 


after 
200,000 
prints 


example 1 


developer lBk 


1.43 


1.38 


0.001 


0.002 


3.6 


example2 


developer2Bk 


1.44 


1.38 


0.001 


0.003 


3.7 


example3 


developer3Bk 


1.43 


1.38 


0.001 


0.002 


3.8 


example4 


developer4Bk 


1.42 


1.39 


0.001 


0.002 


4.1 


example 5 


developer5Bk 


1.43 


1.38 


0.001 


0.002 


4.0 


example6 


develop er6Bk 


1.42 


1.39 


0.001 


0.002 


4.2 


example7 


developer7Bk 


1.44 


1.39 


0.001 


0.002 


4.1 


example8 


developer8Bk 


1.44 


1.39 


0.001 


0.003 


3.6 


example9 


developer9Bk 


1.42 


1.38 


0.001 


0.002 


3.7 


example 10 


developer lOBk 


1.44 


1.39 


0.001 


0.002 


4.1 


examplell 


developerllBk 


1.42 


1.38 


0.001 


0.002 


3.8 1 


example 12 


developerl2Bk 


1.42 


1.38 


0.001 


0.002 


4.1 


example 13 


developer 13Bk 


1.42 


1.41 


0.001 


0.001 


3.7 


examplel4 


developerl4Bk 


1.42 


1.41 


0.001 


0.001 


3.9 


example 15 


developerl5Bk 


1.42 


1.41 


0.001 


0.001 


4.0 


examplel6 


developerl6Bk 


1.43 


1.42 


0.001 


0.001 


4.1 


examplel7 


developerl7Bk 


1.42 


1.38 


0.001 


0.002 


3.7 


examplel8 


developer 18Bk 


1.42 


1.41 


0.001 


0.001 


3.7 


example 19 


developer 19Bk 


1.42 


1.41 


0.001 


0.001 


3.8 


example20 


developer20Bk 


1.42 


1.41 


0.001 


0.001 


3.8 


comparative 
examplel 


comparative 
developer lBk 


1.42 


1.40 


0.001 


0.006 


9.9 


comparative 
example2 


comparative 
developer 2Bk 


1.42 


1.15 


0.001 


0.017 


14.3 



[0207] <Example 21 and comparative examples 3 and 4> According to the 
combinations shown in Table 7 below, with the use of each color developer 
and comparative color developer of the invention, using a color copying 
machine using a intermediate transfer method, under a room temperature 
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and high humidity condition of a temperature of 25 °C and a relative 
humidity of 80 %, an actual print test in which a original copy having a full 
color pixel rate of 25 % was printed 50,000 pieces with continuous printing 
was performed, and a color difference between the first formed image and 
the 50,000th formed image was evaluated. The results were shown in Table 
7. The color difference was evaluated by measuring secondary colors (red, 
blue, and green) in solid image areas of the first formed image and the 
50,000th formed image by "Macbeth Color-Eye 7000", respectively, and 
calculating the color difference using the CMC (2-1) color difference formula. 
When the color difference calculated by the CMC (2^1) color difference 
formula is 5 and below, it is considered that color change of the formed image 
is acceptable. 

[0208] Here, the color copying machine has an intermediate transfer unit in 
which developing devices of Y/M/C/Bk were placed around a multilayered 
photoreceptor, and after developing each color on the photoreceptors, 
respectively, each color was transferred on the intermediate transfer unit to 
form a color toner image on the intermediate transfer unit, and then the 
image was transferred to a transfer paper as a recording material. A blade 
cleaning system was adopted for photoreceptor cleaning. Furthermore, a 
heat fixing device using a pressure welding method shown in Figure 4 was 
used for the fixing system. A specific structure of the fixing device will be 
described below. A heating roller (an upper roller) was structured by 
covering surface of a cylindrical cored bar (inner diameter = 40 mm, radial 
thickness = 1.0 mm, maximum width = 310 mm), in which a heater was 
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embedded in the center part, made of aluminum alloy, with a PFA 
(tetrafluoroethylene-perfluoroalkylvinylether copolymer) tube (thickness^ 
120 fim), a pressure roller (a lower roller) was structured by covering surface 
of a cylindrical cored bar (inner diameter = 40 mm, radial thickness = 2.0 
mm) made of iron with spongy silicone rubber (Ascar C hardness- 48°, 
thickness- 2 mm), and a nip having a width of 5.8 mm was formed by 
contacting the heating roller and the pressure roller by applying a total load 
of 150 N. Using the fixing device, a linear velocity for printing was set at 
250 mm/sec. Furthermore, a supplying system using a web system 
impregnated polydiphenylsilicone (having a viscosity at 20 °C of 10Pa*s) was 
used for a cleaning mechanism of the fixing device. A fixing temperature 
was controlled by a temperature of heating roller surface (setting 
temperature- 175 °C). Furthermore, a coating amount of silicone oil was 0.6 
mg/A4. 



[0209] 



[Table 7] 



example 


developer 


color difference 


example 21 


color developer 1 


1 


comparative example 3 


comparative color 
developer 1 


6 


comparative example 4 


comparative color 
developer 2 


9 



[0210] As described above, according to the developers of the present 
invention in examples 1 to 20, it was ascertained that a high-quality image 
free from image soiling could be stably formed over a long term. On the 
other hand, in the comparative developer lbk in comparative example 1, 
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however few deterioration of the image darkness was observed in the 
200,000th image, the fog occurred somewhat more frequently, and in the 
comparative developer 2bk in comparative example 2, the fog occurred 
frequently as well as the image darkness deteriorated remarkably in the 
200,000th image. Especially, in comparative example 1, when around more 
than 40,000 images had been printed, the contamination of the fixing offset 
began to occur on a back side of the first print after stopping, and further the 
contamination occurred due to transferring the toner to a transfer paper in a 
condition of paper rubbing, so that it is not practical. 
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%&L±x*hz> hi—xh%z. tzw&tirzmxmi 1 20 

13] h i— n.*<»mmmmfr 3 - s ^ 
mXhz>Yi—xbz>z.t*%fmtlrz>n#&i it.1t 
f±»*« i 2 £c*®»«fflttgLlk*9. * 

-jK3S (I) : R'- (OCO-R 2 ) „ 



[HM&S14] hi— «tf-©tt8*D (wm) <t1"5 
<ht, nDtKHtU 'O^|*ji§r0. 2 3 

fcarffc* h^y-MC^T, *£PS»fc'£*;it5 hi~ 

-ttT-cftWiiEft (mi) ts 

<Oft^m\z.<£*tiZ> hi— (m2) <h 
©IB (M) #7 0%RhT?fc5 hi— tfeSr tSrW* 
£1-311**1 175M58**1 3 ©^T ftjMcK*0|* 

(Mi ± 9 ** § nfc h i— <fe*s^ s n^Eftw * , 



^!)Tf±, Wi!)/£5n7t?^ TE-«* 
(II) T/T^frS^WifcitrFiB-^ (III) X 



Bttffi A $ * 3 t <d -e & 5 r t * %m t -t 3 

[ft 3] 



[ft 4] 



30 



(n) 



(-s i -o-) 



-«5S; <m) 



R< 
R B 

I 

<- v - 

O 



o-) 



O-) 



(-S i 

I 

R e 

[5t*, R 3 ~R 6 tt. ;*?>a4E. ^/vm, *gfe2£.t 



[ ft** 16] '>fc < t t>«ffi. ± t/iffeffl 

*>6>4*»»«Pill5MWatwJ: 9a#S*bfc hi—fed^ 



fe^ijfe^- i *mx/mm z^x%t>fr±\><oxh^x, 

SlS«i»!l#±B-«* (I) t*$^5^ B s H tt^^x 
50 flMR#2 7%£ATT?*>3 hi— It^*»b4«t©-C*5 



5 

[If*55l7] J»Vt*mifil. 2-1. 6©«5Bl~fc 
2> hi— &^©#J-&^6 5m%C%U±Xh% hi— 

%£Lk-t*fe3 hi— zfs^zzkzw&t-rznxmi 

[11*1119] hi— fe^©MfcW&@^3~8 u 
mXh% hi— Srfflv^ ^kZW&k-fzm^l 675 

[W*il2 0] hi— ^©ttSfcD (^m) £-T3 
its IMtlnD^titU ^©«<Kl£0. 2 3 

fc^-ft* h^Atfcvt, *£*iRfc'£Sft3 hi- 
-*i^©tB*fg$c (ml) SWE*iB»«©&fcS« 
©*^RS»fc-&*n« hi— «tf-©fl*t*S (m2) 
©ft (M) #7 0%^±-T?fc3 hi— Srfll^S^fcfc 
6 75M3*#JSl 9 ©ivf ft;W£sEgc© 

imxm 21] />4 < i: t wit, $£§^j*i =t 

t^tSFt-h »#JS1 5 iCfE*?©** jJTi 
*> b ft 5 »«fflf*mfc*!l t J: 9 § fife h i-Hfctf# 

t, 

hi— ti*m&wcnmM*-6irrzmxm*k* 
&nm.i-k*m.m/mM^x%hMzh<Dx*h^x, 
asata*i*»±E-«* (i) r^ft^m^*^ 

5 0 fiic%»±T?fe 5 > Sfttt*£#fc*j«- 
3flft£IMMfcd*2 7%ETF-e&<5 hi— tt^*>6«* 
fe©-c** r. i *%mk-fm&Mf$.ijW;, 

[«*3g2 2] JUHKflMfc&Sl. 2-1. 6©$5BKfc 
5 hi— ^©#^6 5fi^%«±T-fe5 hi— fcffl 

[It*il2 3] hi— 3 ~ 8 

mt-ifeS hi— £^5w££*r#£-r3fjt5}i«2 1 4 

[8**52 4] hi— ttT-OttSfcD (Mm) t-tZ 

b%. am&tmi nD&mtu ^vmmzo. 23 
mmxmm<Dmmc^xwbhmmm'm<vftmif> 

Sr^-ft* h?7M£W^X, ***»te-&$ft.5 hi- 
-tt^cffiW** (ml) flnE*8W»©*fcSi« 

hi— tt*©ffi#** (m2) 
©ft (M) iS7 0%£i±T»*)5 hi— SrfflVSwtSrW 
«£1-*!*#Jf 2 175MIS*«2 3©^-fftjW-fE«© 



(4) #12 0 02- 1 6 9 3 24 

6 

b&$Gi-5 hi— <b % 5 WE*©** y 7i 

a»fefc$#««*«ilMfcJ: 9S4ls£ftfc hi— 
jfcSftfcfEfttt^ »fiD-7-iJPl±o-y-t©ra 

hi-fi, n%mmwmmiz-a%-r5®Bm*b% 
%&mwMfr±ft-®3: (i) t^fts&iitt^x 

10 -l. 6©«6ffl{cfc5 hi— 6 5ffi$c%^ 
±-e*>«9, ?^«*©*»«»iSl 6%^TT*fe5 hi" 

& 

[M*«2 6] hi— 5 Oflft 

%£i±-ei>« hi— *fflv^5ct^#lttl-^f«*«2 
5 }cfa*©ii^^^fcc 

[ff#*l2 7] hi— ttT-©fl«spJSttft«S3~8 M 
m-e*>5 hi— «rfflvv5;:i:fctt«fc1-<5IM8S2 54 

20 [»#S2 8] hi— 8tf-©ttg£D (//m) 

it, nDWtU C©M*tl^0. 2 3 

fc^-ft* h^-Mcfc^T, ft«ffft£-£$ft5 hi- 
(ml) ffiflEft4glftR©&lc&£ 
0*^l*R^*fL« hi— tt?©ffi*f** (m2) <t 

©ft (m) #7 o%u±xhz> hi— tm^&zk&t* 

Wk-f^nimi 5 7!;Mlf*Jl2 7©^-fft;HcfEife© 
30 [0 0 0 1] 

[0 0 0 2] 

[^*©k»] as, Mtut^isffMsns 

»HIWfca«ffli:tT, **yri: hi— 36»fe4*-j* 
fiJtfSft-C^ -5. r©i 5ft-fife»S* 

40 3B^t^ra*tWJl:'t«ri:^-e#«ii:*»fe, Mill 

u>Tpy;v®m, 7^i» ->y=->»flB#** 

[0 0 0 3] hi— itTIi, hi— M^©iSli 

«ft^05fcto(c/j«it©sit^fc^, ftjtEKfc^T 

± o T^3t $ n 5 »^ h i— < f Ijffi $ ft 
TVfcii*, hi— tVcMtLX ht-^/J«t5 
50 fcfclc^ft^^ : ¥-^^ft<, L*»t, 



7 

[0 0 0 4] L^Lft^b, »J!i^ 

mm^L*?i-<. ^©&*hi— ©smifews-i: 

S»ilCfcfc«3S£LfcM«Sr^1-5ii: 10 
[0 0 0 5] — ©B»W±K:**Sixfc h 

[0 0 0 6] fiQ-yV^^icfcV^Tfi, * 

IBttffi© hi— *«iP«lP-7fc##'t5*7-fcy Ml* 

©fc«\ hi— fcf§SW**Al]-*-3£. £lc«fc»K h-f- 
i— «tf-©*BfcHBlELte:< l^O-CfcSfcfc, 

itS2fS£UTfi, ffiflgte^i 

[0 0 0 7] L*>L***fe, £©#ft-?l±, OTt^T-i: 
»i!»J»^to^^^a^iSBW^38»U n©«i! 

1ST 5 *\ 30 

[0 0 0 8] ^fc, hi--frfUJB+«WfcJt&*#ifcfc*5 40 
iHibPp1H©±f &KH£ LT, hi—*?* 

*©$ij#p©hl£, zmb-f— «m* 

JjfttlLl\ Ctvb©P B 1S}c^L-Cii, hi— ©&* 

mm, ffimmmm, #hr*. 



#M 2 0 0 2 - 1 6 9 3 2 4 
8 

[0009] £ p>tci£$s m^H^ma* 

&m<D'&'bmttz ±sm^tt (sMfchi— *) 

[0 0 10] 

4¥1f(cS^^T4$n/ct©T*fcoT, ^©g^fis 
[00 11] 

T, hi-fi, *i»»JB1'K:geBW*r*#r*«HBtt^ 

S«l^»*TE-«* (I) X^ZtiZWfkVk^ 
*TMt$®frt>tez>hv>x*hv s ^r^yrtt, ^tt* 

X.v)t£Z>=>T%L?r\z.^ TE-^S (II) -e^$ix5*^ 
HMWsilTFB-jR* (III) "C^Snsfll^mttSr* 

4 5 1 ©-efc 5 w b ^#fc 1 1" 5 o 
[0 0 12] 
[{C5] 

-Hfc* (I) : R 1 - (OCO-R 2 ) „ 

[0 0 13] r 1 fcitfR 2 li, «(UE 

**L-CV^-Cb«tt^#»*J l~4 0©^bzK*S*^ 

lis SV^R— CfcoTt, S^otKtiK ) 
[0 0 14] 
[ft 6] 



9 

R* 
I 

(H) : (-S i -O-) 

R s 
I 

(-S i -O-) 
I 

(DI) : O 



R« 

[0 0 15] [St(f>, R 3 ~R 6 tt, y^/VS, 
ifyvS, lf=/Hi, 7Kg£S4(9 31tR£ft 

[0016] *«EH©#«W«S«^f±, '>ft< i fc» 
flg, 1iffiffl:teJ:tf#ftffli:fc£ff1-5 W— ±E© 
*\yTbfrbt£%&%ffiWmM\z-&^x, hi— 
14, ttJiWJBUPfclBW^WI-SWIiitt^i^fiffltt 

**o, »««ft©aatt««*s i 

2 7%WTT?fc5 hi— Ul-frt>%5h<DXhZ>Z.k* 

[0017] *«no»«iMkattAi»s *t>«f 

14, lfi*ttffi>t'^l@Gfl^«-f««rJIBffi : f-^iV^Rtt 

®*fltf±E-#5fc (I) Tv^^n^^B^tt^xx^Hb-a- 
^j*^^-5t©T*fci9, A»o, ^| *s * v> b *ft-7-<0fpJ 

[0018] *55K©»««f«a«»Jfi, '>ft < 1 1* 
ffi, filOTasitfJt^ h-?— k. ±E© 

S*!#±E-«* (I) ^$n«*S*tti^^Mt:^ 
*>©-?*> 0» a>o, KHMRKtfl. 2~i. 
6(D|5iat"fc5 H — *fi[^-©#J-g-d5 6 5m&%U±.Xh 

a»s> 4 s t © -e h z> z. t t&m t -f 5 o 
[0019] *mx<Dmim!&Jj&te, < t t>w 

r i & 4 « %mmm>®m \z x <o mm £ h « 



#12002-169324 
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^T, h^-(4, «*«fJ]|tf>(C|^[ffl^#t«tirffitt 

* i mmm* k /mm 

ot, Stt*S«i|#TE-«5fc (I) T^SftSttfiitt: 

*±94i37fifl:, TE-JRS: (II) X^ZftZffi 
fiMMSWsiT/TE-jHS: (ill) -?*$ft31f$ififc£ 

* l r ft 5 y 3 - y urn k x <o ®mmmm mm £ n 
T ft 5 1 ©-?*>* r. t £#® t rs. 

[0020] 
[ft 7] 

HR* (I) = R 1 — (OCO-R 2 ) „ 
[0021] [itf, R l *>4tfR J (4, B&S 

U n(41~4©S^T'fc?) 0 R l #£XfR 

2 14, Z^fcH— f^oTt), ^ftoTV^-tt>4v\ ] 

[0 0 2 2] 

[ft 8] 

R 3 
I 

(n) = (-si -o-) 
I 

R * 

R 6 

I 

(-S 1 -O-) 
I 

(m) : o 

I 

(-S i -O-) 
I 

R 6 

[0 0 2 3] [5t«K R 3 ~R 6 (4, /x/vS, 
^/vS, y*~?vm, zKBfeSiUa^^n 
5SifeS^*1-o R 3 ~R 6 !4, EWc|b]— efc 

oti ftftoTV^t±V\ ] 

[0 0 2 4] ^B©®ft7gj&frifcl4, '>ft< 1 1» 
J!i, J: Ciife^li h-^-i, ±E© 

©tfcot, SR«tllffl*s±E-)RS; (I) t?^$ix-5 
^tt^^x/Hk-^^&ft^fcw-efe!?, 

1 6 %«TT-fc 9 , flft9NA^«lcjo 
rt5««aEft««dS2 7%&Ttf*>5 h-J— tt^*»64 

[0 0 2 5] *|g^©i?#^^)£f4, '>ft < k 
JB, 8t^J43j:o?*fe^JiS:^-r5 fc, ±E© 

* iryTi*^ ft s»mfflr«m«#jic j: h 
^— mtmtfL & frittmuz, ap^p - y - 1 Mm n - 
? - * © w t aa * tf-o&rr $ is zsttm&Mi&jj 



11 

©ffeot, 3S^ffl#±JE-#S; (i) -e^sns 
5 o<Bfc%»±-?fc 9 , fifcfe 

[0 0 2 6] *89J®B*£j££&tt, /|>fc< £ t>W 
UB* IKl*IJ3J:tf»fe«iSr**i-* hi— i, ±E© 

i—mm&zixtzmmi*. %mv-j-kmmxi- io 

2~l. 6©ftfflfc*5 b7— ffi^-©#J^-i« 
6 5<Bfc%£LhXfc>9, «^fil»©*»ff*^ 1 6%£A 

■So 

[0 0 2 7] 20 

[0 0 2 8] «>y a-^WJB**** UTfciHtf, W 
JSS«* + !) T i *r*lca*^t>*fc«ltT*tt, +#tc 

[00 29] t^*), C<D^<D^M hi—lcXfr 

y < -T5 £ k 5 ©-c N +&tm 

[0 0 3 0] ££s JfcK«*<D£SM**as 1 6 %^TT' 50 



4MM 2002-169324 
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-efcs hi— s^feflijftSiis Ht— fcteJi-fSwt 

[0 0 3 1 ] £fc, hi— 5 OB 

7%WTlCfiJ$]£;fXfc hT— «[^e>*fij£$n5 hi— 

[0 0 3 2] n^RffftASl. 2~1. 6©$&H 

tCfcS h7— &^<Z>#J-£#6 5fift%£i±-Cfc«), 

1 6%#T-?*>3 hi— CO ^ffi^ 
-rs^tlcioTfc, hT— ©HF«tt«:5feSft**5i 

[0 0 3 3] #7-hT— Ht— m:W&MteX 

t— tt^f w-esft LfcS«tt^'# bn« wc, 

So 

[0 0 3 4] 

[0 0 3 5] *+yr©3T*t^?£r«ric-f5«H4ft:iL 
Ttt, «*.tfTK-«S: (IV) t*^57!7^ 

[0 0 3 6] 
Ut 9] 

-Ha^ (IV) : (M y OJ . (Fe 2 O a ) b 

[0 0 3 7] Kf, M(i, Ca, Li, MgJ:!)!^ 

[0 0 3 8] ±E-JRS; (IV) (Cjo^T, x*Jit5ytt 

fSri^JU^ x (D^^mt, 15. 0-4 0. 
O^/ot^^ ^SL<tt2 0. 0-3 0. 0W% 

[0 0 3 9] aTtt^ffctt^ ^-SlC^CT, iilfMn 

^^a^m^w-^fi 10.0 *>v%#m-eb srt 
*u\ ;©#i^io. o^>v%u±.\zta^k, 



(8) 



13 



■So 

[0 0 4 0] tittlllS:ijSt5->ya-V» 
JBtt, ±l5-jRS (ID -e»Sii«*j*JIM!(a3J:V±E 

[0 0 4 1] S;if, R 3 ~R 6 tt, ^^vvS, ^ 
?vw& *B*S.fc OWRSftS 10 

«*SSr*L-CV>5 B Sfc, R 3 ~R° [4, Zl^fcBI- 
■efcotfc, M^oTV^Tt<tV\ R 3 tR 4 © 

LV\ r©«^<7)»rflg[4, *a-j-««fls«is:ttffi-r«r. 

£&ffl1--5^<kt>Tf5 0 -jttS (II) 

«*ric^.fitt— JRSC (HI) T^£*l5*ft£W£t©jt *20 

(1) NH 2 CH 2 CH 2 CH 2 S i (OCH a 

(2) NH 2 CH 2 CH,CH 2 S i (OCH 2 



2002-169324 
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(II) : (III) =1 : 9 9~7 0 : 3 0*W*L 
<, ,£0#*L<fi (II) : (III) =5 : 95-5 
0 : 5 0t*fe5 o 

[0042] wm%sm*mfcfz> ~> y =- ymm\z 

[4, #«*4£fcf«1-*£J:!&*-e*«£*a»fc, >y 
y 7 >J y jrm#WR £ ftlX ^ 5 r t mi * L i \, r 

0 0«*^lC>ttLT5~5 0«*$PT'fe5^ 
i##4L<, 4»3#£L<J4 7~4 5*»»-Cfc*. 

i*«HJti:jfc«. SlsJnia* 5 5 # 

yt^itwtK, TIBS; (i) ~ (14) ^ 

[0 0 4 3] 
[fcl o] 

) 3 

CH 3 ) 3 




[0 0 4 4] ±fB->7^^5/^y ^^OfTJ'b, s; 
(1) , (2) , (3) , (5) % (6) fc*J«-5#Jfi 

&t>©£ LT&tf^r t**-e#5. ^©3£lf4, Affile 
[0 0 4 5] ±E©'>y =-^«fJB*:»aWBSft 

-r s * iobm tsi & ffiffi i-5 i t * l v \ a-ftsi t 
lt(4, TiE-JttS; (v) ■e*sni**^'f7 , o 

[0 0 4 6] 



50 



[0 0 4 7] [it^K R (4, Z^/Ufc. x-l-tV&s 7 
-^i»feWRSixfc11»a;S:*U R 8 &4tfR s [4, 

r 8 &4o*r 9 (4, m^m-xhoxh, Afc 

[0 0 4 8] **i/J»?<<zf<DmkM<DM!#MbLX 



(9) 



15 



ftffl 2 0 0 2 - 1 6 9 3 2 4 
16 



its TfEst (15) 



(1 9) K7r;-ffc&®ZM*t5 * [0049] 

* U\L 1 2 ] 
CH 3 

(IB) CH 3 -S i - (-0-N=C) 3 

CHjCHj 
CH, 

(16) CHjCHj-S i - (-Q-N=C) 3 



I 

CH 2 CH 3 



CH a 

(17) CHj-Si- (-O-N-C) 3 " 

CH a 
CH 8 

(18) C.Hj-Si- (-0-N = C) 3 

t 

CH, 



CH, 



(19) CH 3 CH 2 CH 2 -S i - (-0-N=C) 3 

CH, 



[0050] riic, mtMo&M&te, 8Mb 1 oof 
f«LT0. I~10fi^fe5^i^fff L 
<, J: Off* L< HO. 5~8Kftg|5T-fe6„ mm<D 

Hfc»*t*ii *fc> tsin*#iost*» 

[oo5i] =-v»jg<o««*tt, artfc^icat 
uo. oi~iofi%-efe5it^SL<, i<9 
iftKBo. i~5«*%-e*5. '>y=-y»JB* 

RwiMBJi©*****^^**:^ *^y 
[0052] =iTfti-\mm®mm*Mf$,irz>^®i:i, 

■CH, #icpi££ft;5t>©-eti&P;6\ Mill ~>y=^ 
- fWJSfttffc&S (OS DTffi P b fl 5 v- 7 > * 5/ 7° y 

(Dmi^mm^ zhzmm&m, mmh^^o 



So 

[0 0 5 3] iO±5 4*ffifc±0*W»JIJi«r»riE1- 
ff*u\ lBSotmxs^ttsWllttS 

^0»JJS*«*© 4 0-9 5 M*%T*fe 5 £ £ 
4Sj?4U> $6)l:ffSL<tl4S~90«%-C*) 

5f*fi, ^fr©tttli^sacD5K*%^±Tfc?)r ti>* 
ff*L<, £<blcff4L<(il 0-6 0ff%t*fe5„ 

*ffiJlfc*&-4 1>© r. £ tfHJt-c* 5 , ttHtfJB 

fgTtc J: 5 y Ttf #fc ^(OlHIBiSft D-*f < * 5. 
[00 54] W±<0±5fcLT#&ft33r+!J7©*ig 
(4, #:a¥^)*iST' 10-100/1 raffcS: £ *Sff 4 
L<, ±0ff£L<tt2 5~8O/im N $e,tff*L< 
H3 5~7 0fimtfc5 t (ttl¥$ttgd< 1 0 » m £ 9 

t>/hs^*&icn *\ y 7«tf-a*«*#fc#*M»i- 

lOO^miO 
<9=¥^y7*i^£2 5 0flHc4t*Lfc*KSr»*U - 



(10) 

17 

U r©ffl|3t^5 0 OfiCD^^r y T)fei^l-o^Tt7V\ 

[0 0 5 5] =3r-r y Tte^©*&g#*iCo^TS4, 2 5 

±3 7 u m3iffi<D*\ ]) T*M^ 1-35 3 7 

M m«_h4 4 n m%m<D *\ y Tte^S 3 - 7 0 Stft 
%, 4 4m m£l± 6 3^ mfcffi?)* y TSfci^ 2 - 7 
0fi% 6 3// m£Ai: 7 5m ra^O^rt y Tift^ io 
4 5Kft%WT> 7 5^mK±©^rf 

£Tim%m i &<D^yy*?£')>t£<'!rz>z. i^T*#, Hit 

#3, ^^1^*14^ f>lPgP^2 5 fim s 3 7 Mm, 
44)im, 63fim, 7 5 m mCD^ipH^ftffi U ffl P 
35(D^:f i^JISfcifS&ftfcu ^<D*±gp(ci o 0. 0 g © 

2 8 5 Il/Sh M»l[g^= 1 5 0 ®/ft<D&ftX 15^ 20 

[0 0 5 6] *^V7<Dfflm.\X lO'QcmKK'l) 
5riiSffSL<, ^WIUIilo'Qcm-l 
0" QcmT'fcSo ^t!)7©SWlO l Qcm*S 

c9SW©&A<c «t 5 * -r y T#i* L J H-< 4 13 , 

WJe^^BnBWS: 1 cm'i Lt, ^-t 971 30 

g zmimmt Lxmmm^Mz^nx, z<dw>£* 

mm (h) U l k g©flfflSrHIS»W*«3e«*ixfc-fe 
A'fclP*., ±MK£TWtff®m£tE (V) SrBiJq 
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U (i) SragUJSftSrTESlSrffl^T* 

fc©1t&«[fflLfc. £bic, JI!|3tjS**fl:f4*ia#fi« 

(2 0t;/5 0%RH) T?*>3. 
[0 0 5 7] 
[ftl] 

^ft!)7©fift (Qcm] = V/(iXh) 
[0 0 5 8] **M©a«SiJSr#J*i-5 f4, 

[0059] bi—zm&irz>Mmm*. ±b-«s* 
t rf t /u ^ t # ^tf>m t <d WL7m-&%.fc k ± 9 # 

[00 6 0] ^©i^x^Wb-e-ftSrSrt-JttS; (I) 
(cia^T, R l &4tfR 2 [4, SUSSrWLT^ 

l~4 0i:^ix, £?£L<f4l~2 0, 3ei-#4L<f4 
2~5t£ft3 0 ^b7K*SR 2 »^gcfii~4 0i: 

£ft> #*b<ttl 6-30, 3Sfc#*L<ttl 8-2 
6££ti3 0 £Mb*|fSR l J3«tV^bilc*aSR 

14, Pl-t*feo-Ct, S4ot^tfciV\ 4 

fc, -JRS; (I) tUb^T, n (11 -4 ©Sic t ^ 
£?£L<f42~4, L<i43-4, #i-£F£ 

L<i44<h£*L5 0 

[0 0 6 1 ] ®fe<D=.**rMY&®<D%;fcmt LTf4, 
TIEsS (wi) - (W22) fc^t-f&frttfcWSi-a;: 

[0 0 6 2] 
lit 1 3 ] 



(11) #12002-1 6 9 3 2 4 

19 20 

(Wl) CH 3 - (CH 2 ) 12 -COO- (CH 2 ) ,7-CH, 

(W2) CH 3 - (CH 2 ) .a-COO- (CHj) 2i -CH 3 

(W3) CH 3 - (CH 2 ) 20-COO- (CH 2 ) 21 -CH 3 

<W4) CH,- (CH 2 ) ,,-COO- (CHj) , 9 -CH 3 

(W5) CH 3 - (CHj) 20-COO- (CH 2 ) a -0-CO- (CH 2 ) 20 -CH 3 



CH 3 

(W6) CH 3 - (CH 3 ) 20-COO- (CH 2 ) 2 -CH-CH 2 -0-CO- (CH 2 ) 2 ,-CH 3 

CH, 

(W7) CH 3 - (CH 2 ) 22-COO- (CH 2 ) 2 -CH-CH 2 -0-CO- (CH 2 ) 22 -CH 3 

CH, 

(W8) CH 3 - (CH 2 ) 22 -COO-CH 2 -C-CH 2 -0-CO- (CH 2 ) 22 -CH 3 

CH 3 

CH, 

I 

(W9) CH 3 - (CH 2 ) 26 -COO-CH 2 -C-CH 2 -0-CO- (CH 2 ) 2B -CH 3 

CH 3 

[0 0 6 3] CHj-O-CO- (CHj) 26 -CH 3 

[{tl4] (W10) CH-O-CO- (CH 2 ) 2e -CH 3 

CHj-O-CO- (CH 2 ) 26 -CH 3 

CHj-O-CO- (CH 2 ) 22 -CH 3 

(Wl 1) CH-O-CO- (CH 2 ) 22 -CH 3 

CH 5 -0-CO- (CH 2 ) 22 -CH 3 

CH 2 -OH 
I 

(W12) CH-O-CO- (CH 2 ) 28-CH, 

CHj-O-CO (CH 2 ) 26 -CH 3 

CHj-OH 
I 

(Wl 3) CH-O-CO- (CH 2 ) 22 -CH 3 

CH 2 -0-CO- (CH 2 ) 22 -CH 3 

CH 2 -OH 
I 

(Wl 4) CH-OH 
I 

CH 2 -0-CO- (CH 2 ) 26-CH 3 

CH 2 -OH 
I 

(Wl 5) CH-OH 
I 

CH 2 -0-CO- (CH 2 ) 22 -CH 3 



30 



40 



50 [0 0 6 4] 



(12) 



21 
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22 



[ftl5] 



CH 3 

(Wl 6) CH,- (CH 2 ) 2B -C00-CH 2 -C-CH 2 -0-C0 (CH 2 ) 26 -CH 3 

CH 2 -0-CO- (CH 2 ) 29 -CH 3 

CH*>CHg 

I " 

(W17) CH 3 - (CH 2 ) 20 -COO-CH 2 -C-CH 2 -O-CO- (CH 2 ) 20 -CH 3 

CH 2 -0-C0 (CH 2 ) 20 -CH 3 

CH 2 -0-C0 (CH 2 ) 2B -CH 3 
I 

(W18) CH r (CH 2 ) 26 -COO-CH 2 -C-CH 2 -0-CO- <CH 2 ) 26 -CH 3 

CH 2 -0-CO- (CH 2 ) 26 -CH 3 
CH 2 -0-CO- (CH 2 ) 20 -CH 3 

(W19) CH 3 - (CH 2 ) !0 -COO-CH 2 -C-CH 2 -0-CO- (CH 2 ) 20 -CH s 

CH 2 -0-CO- (CH 2 ) 20 -CH 3 
CH 2 -0-CO- (CH 2 ) 18 -CH 3 

(W2 0) CH 3 - (CH : ) , 8 -COO-CH 2 -C-CH 2 -0-CO- <CH 2 ) „-CH, 

CH 2 -0-CO- (CH,) , 8 -CH 3 
CH 2 -0-CO- (CH 2 ) , 6 -CH 3 

<W2 1) CH 3 - (CH 2 ) , 6 -COO-CH 2 -C-CH 2 -0-CO- (CH 2 ) )6 -CH, 

CH 2 -0-CO- (CH 2 ) , 6 -CH 3 

CH r O-CO-CH, 
I 

CW2 2) CH 3 - (CH 2 ) 20 -C00-CH 2 -C-CH 2 -0-C0-CH 3 

CH 2 -0-CO-CH 3 



[0 0 6 5] mMM<OGttfeb LTI4, 1^1-30 
SC*% h isti, m L < tt 2 ~ 2 0 $ b \Zft* 

L<(43~1 5«*%i £tv%„ 

[0066] *mw\zis\^x mwm&^irzmKm 

#5rir^-C'^5o 40 

[0067] mwmtt-rz>mm%Li-mztzib<D# 

f LTil (10~1 000nm) £ff^LT£«£ 

x \x-^-?jWB^m\ t^9o ) *m-fz>z.tfrx 



*>4v\ 

[0 0 6 8] rric, 4$«&;Mv^-}c4 3«#ifc 
x y 9 7- (CLEARMIX) J (^A • y->;~yt 

5:tm^„ ^m*i^@<t LTfi, 10-1 

OOOnmi $K #4 L< (13 0-3 0 0 nmt 

[0 0 6 9] Y-t- **jfcrs»*«HIHtt* GPCK4 
5»*&*ft3£?**Mtf-ei 5 0, 0 0 0-1, 0 0 
0, 0 0 0©^(ct o -^tfc(iv-3;w^-Sr^-t-5ig 
1, 0 0 0-2 0, 0 0 OcDfrgigcfCt"- 
* 4 fc 14 is a * m-T % fi^^*J«» t 5 
»IST?*>5ii:*#4U\ £bfc, 5 0, 0 0 0-1 
4 0,00 0<Dm%Uz¥-f£±\*is3/uy-$:#-f5 
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[0 0 7 0] GPClCfcSfflflg©^*©^ 
#ifc£LTf±, ffl£ttft0. 5-5. Omg (Afrftfc 
lilmg) (C^-LTTHF^l c ciPx, -t9*1-j9 

MZltZo Hk^X, JtfTlH'XO. 45~0. 50Atm 

5„ GPC©2lJ££#<t UTti, 4 0ttt*7A^ 
^-fb^-frs THFZmftl c c<Dm&XmU lmg/ 
c c ©fi«©tW£;KJ 1 0 0 u I aALTffl^l-^o # 

h o d e x GPC KF-8 0 1, 8 0 2, 8 0 3, 
80 4, 805, 806, 8 0 7Oa^ % *y-ft 
lOTSKg e 1 G 1 0 0 OH, G2 0 0 0H, G30 
00H, G4000H, G5 0 0 0H, G6 0 0 0H, 
G7000H, TSK guard column ©IS 20 

mftttzw^mvtfv x^\/y&m&ttm^xfff&L 
tc&m&zm^x#mir?> B ^mm^^^]) 

vt LTiii o gM&m^Z t iv\ 
[0 0 7 1] £AT, Wfll^ottfifcH-Sfc'J: VPftfrfe 

i£i©i)^iU £vglc*SU-c*«#JSr«[ffli-S 30 
[00 7 2] (1)9 v 5 *^*^**^ : 9 S^/Vfi 

^ > m-^Wt LTtt, »Wfi££*i*fc©-cttfc<, & 

^©^©^ffi^fc-tirTffli^ri^-etS,, ftfrft 

[00 7 3] L-Ctt, Wili, 

p-^f^fuy, p-^b^r^f-U^ p-7i 

V, p-n-y'J-^Xj-^y, p-tett-/fW 
f p - n — ^■^r->;V^^ L l/>-, p — n— ^^fvV 
^fl/y, p -n- / -frXJ-lsy, p-n— rvvv* 50 
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9U>\ p -n- Kf-V/^f 1/y, 2, 4-i?^9A- 
^Uy> 3, 4-^?nD7fl/yf©7fl/V|# 

*fr*5J:tf-t©iMMfe&*a|fcrf fens, 

[0 0 7 4] V fr&^XT^&mfcth 

XIX T?V ;\>&LJ- T ? V svWt^J-fl', T 9 ]) A- 
y;vi?-2-3i^v^-^r->;v, T^!i;v 
^v^n^^K TV ]) ;v87x=;k ^^y/v# 
> 9;K ^ * * JJ AflfcrfvK > * * y ,vm.y^-j>^ / 

/K 0-fc Yv*ri/T9 y^SI^^K v-75/7^ 
y /Vlfc/n tVK * * y ;H^r7 !J ;K * * U 

Bft^j^ 9vvr ? y ^9/k > * * y /v-gev^^vvT 5 y 

[0 0 7 5] tr^v^* 9/1^6 LTtt, ftBfcf 

[0 0 7 6] t'=;v^— ^Vu***** LTii, t*=;v 
x^ce - 9/K t" - /V7i=/i'X- 9/1^ tf kti 

fi'y, ^y/f yy, l-^y, i-^7y 4 

[0 0 7 7] v?ty7^y^ifft LTtt, 

[0 0 7 8] ^nyyftty?^ y^Mfti ttll 

[0079] (2) mmi -.mmMt vx\x hi-~<D 

Sr » fti" 5 » fc 9 * /vfi-SltagflMPJ ^AP t T 
tAV\ 9v ? ^yv«-^tt^H^J<bLT(i, v?t*=;v-<y 
i?y\ v^if^/v-r^^ yy. v 5 t"-^rc— tvv, i^^x 
yy^!)3-;^^^yi/-K ifky/!)3-;yy 
^^!)y-F, ^fy ^9-u-^^y =2— yvv 5 ^^^ y 

[0080] (3) iw4**fcmtaitta;«r*i-*9^ 

*/vS-^tt**fr : ggttS£*1-3 9i^vS-£-tt** 
^4fcliffiSttS^W1-^9v J yj^m^4*ft^i LT 

-a^**fr. IlS7?y, S2«5T5>, S3»7? 

y^ f 4»ry^=7A^©75 >%<o^^m^ 

ISf, ^^^U/'y^s 7-7— /vg^ -7y^y|, ^f?ay 

^-^9;v^^9;y^^^[f bn^o ^^*yi 
Stf*i#t L-Tfi, ^fyy^Wy^ 7!);V7 
/VtJ> 3 ^ g£ x 7!)/^W3/N^ g» 3}- ^ 9;v^^^ if 



(14) 
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[0081] aaa^fc^s?^*^*^**** 

3-^W5;7i=;v7^!)w 
- K 2-t h'P#-/-3-^^^!)^t :3 i i >'7'P^l' 
h iM^/UT^s***, T*!J/PT5h\ N-7x 

a-t^ y^r? k, n, N-^f^^D/vm; io 

f ^ y i>;V7 * JJ ^7 5 K, ^ 9 9 V A>7 5 h\ N-7 
"^^9 9 9)) %. K, H-*9 9f*sA'79 )) ^75 

^;vt°y^=i>A^ny k, t^vN-^xwtf y ^= 

!)A^d!)K, N, N-~/7\)fr*3-JV7^*-$A.9 
u!) R, N, N-^D^xf^^^^A^py K 

[0 0 8 2] *38Blcffl^bix*55?*>V'»'&ttHl*#: 
t Ltd ^ttS^*1-S7v ! *^*^ttm*frSfc(i 

0. 1-15 f t5 i i L < , 7 

[0083] mjm^^j-m^watt^^tinmt 

9>, t e r t - Kf-W^7^yf©/;V*7"^ 

[0 0 8 4] *3S?lite/S^&ftS?s*#/i'a^llttffltt 

(4, 4' -7y"f*4-V7V*^$?&U^<Z> 
Ms 2, 2' (2-75. 9 J/yu/<>) m. 

m , Kfc£4W#Stffcft<5. JEIc±E? 

[0 0 8 5] IUs!!©7v ! *;vM-&'tt¥»*5:ftfflbT* 
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a*rf<5 <i*yfe^ftm\tLx\x * 

tvtsy^M. ( Kxv^^o-fe'v^^*;^^-^ h y (7A, 

3, 3-v?^;V/}xyv ? 7ji=;vS*-4, 4-v ? Ty*- 
t^-7;/-8~t7 h— ;V~6 -^^^Bff-f h y 

= y>\ 2, 2, 5, 5-7f-7^f;v-M7i=;v 
^^-4, 4-/7/-t*7v-^-t7h-^-6- 

8HH- h y * i», x h7fv';nsiit h y 

J9§A&B*ift (tWyitFHA, y^y^is-rhy^ 
a, *yy vsfexhy !7A, *7y^it FDyA, * 

7"n>-^-7- h y -7A, 7t7!) y -7A, *Wf:/ 

mm\h®.mirz>^tftx%z> 0 mmz\± s #y^ 

uy^-fyf Y\ /KD^Pfu^WK, *'!)7u 

[0 0 8 6] Ft-^tiffi^liLTIl, 

t^-^t, A-#>7*7 y ^ t LTIifty^7*7 

77-^7*7^, 7tfUy7"7»^, -y— - v 
^7'^, 7y7-7"7-7^«1^5 0 ?K'f4*t 

©A*Sr^tr&^ y^y^Ys ^9**94 b«»©3fi« 

= f7i^ v^v-^-^©jf:^^y—&^ tiffin 
5«?Bo-&^ 3ft7PAf^v^ltm5„ 
[0 0 8 7] PkPrt LXtiC. I. y^yH/yF 
K ^49, P352s [rI 5 8 , |5]63 s Pllll, 1^1 1 
22, C. I. 9/W<y f.xfjca— i 9, (1544, 1^7 
7 % P17 9, |?18 1, m% 2, 1^ 93 s |5]98,l^l 
03, BI104, PI112, B162, C. I. 9fl>"< 
yF7;W2 5, ID36, (W160, 1^)70, ID 9 3 , IrI 

riisttS, ifitLtllc. i. W^hu?K 
5, P14 8 : 1, |p)5 3 : 1, P157 : 1, Pll 2 2, 
1139, 131 4 4, |1] 1 4 9, m 1 6 6, Pll 7 7, 
m 1 7 8, 112 2 2, C. I. tV^V Ftl/y-73 
1, 1343, C. I. fiTV V h^m— l 4, 131 
7, 1393, 13 9 4, 13138, 13155, 13156, 
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IW1180, El 8 5, C. I. t°^^Vh^y->7, 
C. I. \?79y bTVv-i 5 : 3, 13 6 0*?Srffll^3 

Ja-fc*frf-#tt«£fc J: 9 «aiO~2 
0 0nmgIW4LV\ 
[0 0 8 8] *fe^Jtt*B3fe:KLTffiffl1-5 C t 
So -t©H®ftfr#J<t LTfi, $&£&©*> ©£(£fflr 

^ # y t' y ^ ^sl ? = ? a * y 7° y y rmrnw 

SL<f^5:t^ft5„ 10 
[00 8 9] hi— Kit, mm&s 3?St4©ft&&J;lF 
? y-=>y*tt©[nj±/.t^©gftT\ ^fci^S^tlSBISr 

?tLtll, ~>y#, 79-T, T;V5^Hg©*8g$Mt; 
«£^-©(£JW?4L<, 
7 y •? y y y * y 7 y y 9#m ± o 

/V!)iy? f y T-f — t LT4 0~9 5©fc©##4L 

1250ml ©£"— ICAftfcl^TK 5 0ml (C, 

fcfclC^S^^ 9 J -/V©*£ a (ml) t LtzM£ 
[0 0 9 0] 

[»2] **ft*= [a/ (a + 5 0) ] X 1 0 0 

[0091] sfc, %mmz*t Lximw-ty-mi.* 

10-2000 nmSif ©^©^ttMSkttT-Srffiffl 

i-Sit^-ets. r©t>©tLTfi, ^^u^^^- 
99 y u- h&^WAa^ft-^;: ft £>©**-£•# 

i,#©jtg, *w 

[0 0 9 2] i^fe©«^J©^JP*i:LTH, hi— 
<£(C0. 1~5. 0ff% 041X140. 5~4. 0 

[0093] *hbjcd hi— ^mm-r^mo-mt l 
w*i-s**is, (2) »e>n5m**»asr**« 50 
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#Wcft&1rZft%a:m. (3) »e>n5¥*flE»«o 

5®I£*i^©#i$:^ (7fyn) SrliMi-^a^-X 
H> (4) ll^SW^t, IWEJtfeSltt^iSr* 
*a#*^£W/l«f£*T£3*itf- (hi— £ 
»S*tlr/»»iS, (5) WbJiS^r&tt^^JRtt 

#^*i-?>Mi§ • gfe^xm, (6) aawaasjifc^ 

(7) las&a^^fc^ 

[0 0 9 4] ( 1 ) mm^M ; 

~©«S»J©»ji«*L-Ctt. **M5»c»f>;h.5 hi— 
iCtt^S*®**©***^** 1 ~ 3 0St£%> 04 L< 
14 2 ~ 2 0 L < fl 3 ~ 1 5 «*% <b ft 

5*t$n?.„ ft*j> ^©^ifl^tt^fc, ffl^ttm^- 

[0 0 9 5] ( 2 ) ^|S:XS ; JUfltttttrtSSEft? 

*«-et5. Sfc, ^SS^iL-ctt, io~iooo 

nmt^ $fSL<li3 0~3 0 0nmt^5„ 
[0 0 9 6] ( 3 ) fi-g-X® ; fi-g-XfllC&^T (4. £ 

>- Km^?ift if omsfiL&m sr^ffl-rs ^ t 
war t**-et5. 

[0 0 9 7] ( 4 ) ^/lt*Xm ; i£W/i«!*XmiC 

iav^Tfi, ±ffi©»-&x@i'i ►J^fensffi^ii 1 ©^ 
[0 0 9 8] $ fete, SttifiW/iH*xe^*jv^-ctt, 



(16) 
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(mp) fem-mnmz&i- (lp) 

©WflBtt* (hp) t, «fi#Jtt^t«r*«r/M»S* 

[0099] ats^j^tr^^*©^^ (mp) © 

(MP) fc±5fcftfc»*7-fcy 
Ji Static, fS^*©wil^ (hp) fci&tt-* 
J^i^ty httfc'itWi* tt# Kjiktt, io 
©WJItt^ (LP) fcJ:9f4-4*ii5ffa*S#tt#a 

[oioo] Jfiflf/ftfcigicfcits r*3R«E#j i 
}i, (5 0«*%W±) /$ 5 *^ib/j:?>t>©£^ 

»«tSr#rf«i * Mxifi/^Z-^K ^y- 

/K -fy^n/V^K •f9J—A'^ 7-fehy\ y^/i- 

— ,k ^*y— <>k ^yy°P/V — y'^y— ;v©<£ 20 
[0101] J£W/»*IgKte#£ft3#fe#Jtt^ 

**«r»JM (CMC) «±(CLfcttffiT^ 

IfSUli, ^utv^^j , gf«5) 
IMA flWtt**^-^-*-, vyhyi-!ly^ 

y y 7 v y 5 > K7 7 V ^ ©I 30 

[0 10 2] fc*i % (tt*) tt*iB3k«Six-C^ 

Xb£\i\ #£#J©^Eftft&fi, WKffctffiHira 

aM»&*i3. 40 
[0 10 3] ififlf WiStt^ i^tefltt^i 

[0104] ttfiffl-cfcsr^ayAJiittfttr 
T^*y±ss^*itttt. T;v*y^si:LT, y^? 

a, ^V>J», i"hy £-M£fl^»fk*u T^*U±S 50 
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&JSiLT, -7^->^A, tDVi/^K^ ^Fcyf'? 
A, /<!) V J»t£l£iHW-f bhs #2L<f27jy -f 

[0 10 5] sSbfc, ME*fc«K»«¥i-5^«»*SEi: 
itii, y^y-;K 3i^y-;K i-yp/V-/K 

ji^y— ;k i-7p/V-;K 2-/p/V-;v 
©7;V3-/v^|t<, 2--7°n/V-7P^ 

[0106] £W/»«igfc*3i^-ctt:, ififlrSiJft&sJp 
IRfc-C* 5£Wf ^sWcHttU mwstiL*<oir? aim 

APSRSrH*&i-54-C©i^B »B^) tt, a#3 0# 

fwa* KT-e* Sit u\ 

[0 10 7] ttW/»*XmiC*JV^-CI4, JPffftK 

[±, lt/^iit5:«5|fSU\ #mii£©± 
iSa^ttT-oSSftSrJiWBi-SilA^fe 1 5XZ/&&.T 

HSitm, ft^tc#bH5 h-7--©»^'l4ft 
[0 10 8] (5) «ig-i5fc^XS; r©«jg-i5fc#X 

[0 10 9] (6) ftiUS; iOIStt* flfciMlBlS 



31 

w&mm, wnaaittMtfe mummm. sea** 
^a^nfc hi— 5»i%£iT-efc5r 

b t < N JE 3 L < tt 2 IC*%«T t $ Ix5„ 
[0 110] ttjR&BSJifc. hi— m±t>\ 

m t *FPwa i # t r i > s fi, s 

- K^ntyt- m<Dmw&<ofg&%fB.*m%-r5zt io 

t o l l l ] (7) ^otHoiS ; w ©igttu K 
jft&aSftfc hi— tt*fc*H^fc*toi-«ia-?*> 

% *y—s vmm&mtn wn* ©<&*n©?g-s-gg£* 

[0 112] *«Wfc«JB3*iS hi— tt, #£&k M 

mnsitttz hi— mtmt vxm* (Dmmztt^tzz 

T^|g^i*fe^M^ilwia#(c^PL, hi— 

ft5 c 30 
[0 1 13] U±<DX 5ic, #36813 tcflyBSftS hi- 
fi, ■Sfflfc^-rsWJBtt**, iffeWfi^i:*** 
ttEfrf -rJftW/BJtS^T^^tiS^S!© hi— Cfc 

K*$-fr5 :itat), SWr<J£«IB& hV 4 >mmx 
hi— *Ff «ft#ft§*«ii:««T?t*i: 

i £ a* T* 1 5 ©T\ WSffllfi *\')T \cwrt Z^bfr 
jqHWSfu S3£Lfc»*tt^e>n5o #3S0jlic 40 

*3Mt*«p-Ci»LT»fen5^^!o hi— 

hi— tt^Mlc*i»t53(ftt*iJ:tf*iii'lto3l#t 

C©*:&lchi— WC©£»ttlc«JI*^i:t< <, € 

[0 1 14] *5»W^feV«-CftfflS*i5 hi— ft, MM* 

»t5<B**i(K*«c^2 7%^T-Cfe5 hi— *H\ 3# 50 
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fci^ hi— *iT-©f!l-g-# 5 ofl$c%JW±-efc 5 , fHlfcte 
fl^fcfcfeW 2 7%SlTXhi> hi— 

2~1. 6©&ffliCfc3 
hi— ^©#J^6 5ffl^[%«±T-fc9, WmWfD 
£»fiUSfc#l 6%£tTt?*>5 hi— tt^fefllritSii 

[0 115] hi— Tf2S;}-=k 
3t>©T*fct9s hi— tt^oAiS©*-^**-* - . 
[0 1 16] 
[$3] 

*B#«B= { <**S/2) 2 X,:} /S^ffi« 

[0 117] hi— ^©¥ffi± 

fi, hi— ttT-^spiBi^oiJdlHfcoiBaftv^. 
WXit, i *SM*^H«(c i »)20 

0 Ofgtc hi— &T-Srfe±tfc¥*Sr«^L> o^T?r. 
©fICSoVT TSCANNING IMAGE A 
NALYZERJ (B*mT-|±M) ^ffiffi LT^*M^ 

hi—m-zmm Lx^monmwM^^BM-m^c 
xmfeLtzhoxhZ, 

[oils] **WJc*VNT«fflSJx« hi— ^cjav^-r 
tt % r©»*t«ft*si. 2~i. 6<D«BHicfc5 hi— 
feT-WfiJ^-^ 6 5 f@^C%«±-T?fc?. i t L < , ± 

9jf4L<(±7 0|B*%£t±tJ)5. 
1. 2-1. 6©iifflfCfe5 hi— fi£T-©#J^6 5fi 
ifc%W-t-?fc5 i iJC i 9 , ^¥$tl/c hi— Jf£*itt 

*7-fey hi«IB^HC< <*5. S/c, hi— tt^F-^flt 

hi— ©»«4#&J&L J M-< ft5= 
[0 119] r©3IJtt«ft4r«l|Pi-«*ifett*tBR£* 
nst©-Cfiftv\ Wx.K, hi— tt^SrHlftatft* 
hi— tt***ffi*te:|s^Tff»tfjlcJ:<5 
««Wi*A'*-«:ll9iSLT#4-1-**jfe, hi—* 

0^ »ttff*«rl. 2-1. 6\cLtchi—%L+ZmU 
L, rtiSrii^^hi — I 3 — ^BJ©SSHrttcft5 i 5 

hi— ftP»1-««»T?^flEO»tt«rlWfPU, TIMMKft 
fcl. 2-1. 6KpgL*:hi— tt^tPHKtaflf© 
hi— SS*PLTW«Ei-5*ife*s*>« 0 ±E*ftOl't 

ttm-&mhi--t>m&JjmtLxffi®x&%&t, ®& 

hi— tJfcttLT*iB©*H4lc«jL«*4StTif4 L 

[0 12 0] h+-0^«*0«»ff*ttTI^6»b 

[0121] 
[^4] 
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^#flMR©£IMSS= (S. /K) X 1 0 0 (%) 

[0122] [jW, s, iiiooioft-W©i 

[0123] ^KfcftJBSftS hi— fcfci^-ctt, i 
1 6 %UTXfo 5 i <t L 
< , J; 9 L < (i 1 4 %«TT*fc 5 o 

6%^T"T?;fc3^ifc£i9, te^Sixfc hi— 

y^3S4Ll:<<45. fc-fc 10 

[oi24] :o hi— ©»««ft*j itWWfcff*©* 

mmt*. sway h©^9y*4<ie-fc««i-* 

hi— fcH 1 (^feSi 1 ) ©4ttt&*=*y v^L4#6> 

ajEfci6HT«*fflfc*»5*ft&*#* tv\ * y 

3&*S*ta;-Ji>T, Jim$iW<Dftm$:1rZ> b^o mmx 
h% 0 1rtet>*>. WtkteboMfeZJyyJyicm.^ 20 

#iti-5„ y >m&bhx\t. mzmmtsftz 

*>©-CttftV^, 7P-^tM£lFP I A- 2 
0 00 (*EBJB*f*b» Mt5-i^t5„ 

ifso^b ? y V^T?t 5 K-t>ftmx~h 

=*-U «^*£Sr*;frf-a£*«:tTV\ 3fa©JWfc 30 
ft <5?lC 4 o B#£ TfSJtS Sr#±-t 5 t © -C * 5 . 
[0 12 5] ^SSBKHefflSftS hi— ©fiSsKHr^ 

r^f^f- (3-;v^-ttss) -eai 

t57/<-ft-t LTfil 0 0//m©>b©£ffl^T, 

2 ^m«±©hi— ©ft®, <B**»jeL-a&£$tfM8 40 

*T1--5 hi— tt*©^fl»«:*i-fc®-<Nfc9, 

©T'&So hi—© rflg^afticfe'rtsflgfc&tttt 

[0 12 6] 
[gc5] 

fl#3E»«#= [S, /D. ] xi 00 (%) 
[0127] Kt, s 2 tim&Bt&MBteistt&m* 

d. Urn) ] 50 
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[0 12 8] hi— ofiftXIIKftft 

lt2 7%HT-?*5wi##4K, .fc9$f*L<li2 
5%«TTfc«. 2 7%WK*S>5:i 

fc±t), te¥£tifchi— Jf (AM) ©ffi**m^L 
T£*ttasi6i-tU *7-kyhii»»4Lt<<4:4. * 
fc, #«i#*;&U9S' + -7V.et>©i:fc9, te^Sd* 

[0 12 9] h^-fcfttt5«**«M*SfcW*1-5# 
8to»fclR£3ft3t©T*ttfcv\ Miii hi— tt^- 

ft £ ± 9 /h $ < 1" 5 fc * tt« * -C©4M»d j ai*» Xh 

%o z<Dm<pxft®.-rzj?mbLxtt, m-t^mm^^ 

l\ E(EftS:«l»U-Chi— »^©jtVMc±9^i:5 
ttMd&tfcfcjex-C hi— tt^f t^JWHURLifflli-** 

[0 13 0] *3M!fcttJB§ft« hi— 4r*riW*5 hi" 
-*frf >K fctffcv hi— tt^fO»g-H:5 0«R%«± 

-efc5„ hi— te^©#J^5 0<Bft%tA±-e 

&5r<t{c£>9, g¥$^fchi— 1 (*»*JB) ©SBS 
aUfel>LTJBIH4#A±U t7tyhiqg4U:<< 
**\ JHfe fi£»fM>-r^hi— *StfP*i.fctflMf 

h-r-n+tm'p-rzzbbte 

[0131] ^ric, r^^/£^hi— fe^j id, « 

-r^i5ft^Sr^^lc^rLft^hi— tt^Sr*v\ 
^^(cti^T© h-^-te^ Sr^^ft^ hi— Ktf-fc^ 
5o i"ft^*>. Ell (a) l^fJ;?!:, hi— fe^T 
©*=S^Li-t^i:^ic, (L/10) ©P3CT\ 
hi— tt^TOJSIHftfciB-L l £T?rtHfc:i*L-3ort« 
SrC^Lfc*^}^ SIRC^ hi— fe^T©^»c 
imwicn^^/j:^*^* r^dSft^hi— S^j <b 

rhi— *t^©S@j ifi, SKhi— fi^©¥E±- 
©ft»iftSr2*©Wil»-CttS^i:t, -t©¥mfc© 
MBI^Jft^iftStt^oWSrV^. ft*>\ 01 (b) *j 
iU 5 (c) (i, -tix-Pti^©ife5 hi— ^©ftHMftfc 

[0132] ^^ft^hi— *i^©#J-a-©ai^fift©«t 
5fctXfifofc. *-f, MiiWia!) hi— 
Lfc^KfcJWBU ^l:^U15, 0 

©^©*r*E*aa^i-5. r.©»y)t*ri oofi©hi— sk 

[0 13 3] fti?4v>hi— Sr^S^ffittWcffijestL 
5t©"Cttftv\ Mxtf, MWffftSrlWWi- L 
-CtfflSLfcJ: 5 ic, hi— tt^fcHMBtf 
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ft, tftit hi— tt?«r#fB'f'fc*^-C*»*£J:S« 
It* £^5 ±f£^TJiit*KT-»cfi# 

*>?aa^ a^*©iingifc*sj:tjt8i^i^iai*©*#s:as 

^tfDti-sritctoT, £asfti^ hi— tf'ftibti 

xhaK matis ®Btt*<Difyxiim&mmu± io 

T\ ± -T 5 r tic J;*), *iBtt»6>d>iJic 

"9, atffcv hi— i«»jtT*5. 
[0 13 4] #3BKfcfc*^Tttfl!$;h,3 hi"- 
{2, <@&¥^&€^3~ 8 /im£> U\, 
StSll^ *£-£icJ;9 hi— Stf-fcJBfc****^ 

at, «tc»i£-r5 hi— omm^mKio^x, mm\<o 
^m^wmmommm, sfcuwHMik victim 

3 ~ 8 0 niT?* 5 i i K J: 9 , j£3»Igfc*il ^ 

#*i3©*# v>hi— m&^'>ft<ft9, ^ 
Ky h^omr^^jb-rs. 

[0 13 5] hi— *D (nm) ti"5t 

nD&8*Mc£ 9, :i©8Htt«r0. 2 3 

* ^7ii;fc^t, ftlflttjRic^tiS hi— 

(ml) iirfEftS»«<&*fc:*U£©»^» 

8Uc£*ft5 hi— (m2) t©fp 
(M) ^7 0%«±-efe5rt^4U>. 30 
[0 13 6] ftttmm (ml) (m2) i© 

fp (M) *S7 0%W±-e*>5r tIcJ:?), hi— ti^<D 

&#*£*-t-fc* h^7 @Mf InD (D : ffi 

^ohi—fl^ttS) Sro. 2 3HHTttatt>Rtt 

(0-0. 2 3:0. 23-0. 4 6:0. 4 6-0. 

6 9:0. 6 9-0. 9 2:0. 9 2-1. 1 5:1. 

15-1. 38:1. 38-1. 61:1. 61—1. 40 

8 4:1. 8 4-2. 0 7:2. 0 7-2. 3 0:2. 

30-2. 53:2. 53-2. 7 6 • • •) 

f - -f f : - ic i 9 SO S $ ft 1t f - > i^oSif - * £ % I 
t° 3. - * iC*3V n T, tt«####f 7° n ^ 7 Ajc J: 9 ffc$ 
[0137] 

(1) lOO^m 50 
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(2) i^VlSS.-ifift [ISOTON R-l 
1 (3-;^-t^iy7^7^y^^/Ott«) ] 
5 0 - 1 0 Om 1 !C#ffif£<tt£lJ («m8E*|) ^®»JD^ 

©*fc»*swMHtfc-c i #ra#tt«yii-5 r two 

[0 13 8] 0 2(1, ffiflg&^&i£tf/»5&$-frSm^ 

#g*) ©-«rit«S:5rrtttfBH-C*9, 1 fif^i&ffi 
2H9t#Jf % 3 ttHICctt^ 7fi±mffl 
SAP, SfiTgWm&An, 4 6*s£tf 5 6 ii$#H 

mwmK T«©«*»c#L-ciii*!*fiifc5fefTb/ts 

[0 13 9] r<D»#S<0^iCOV^Tfi, ajjlSr^jS 

$-fr/i^fc©-cfentf#icpi^$n*i/^^ 0 3 (a) 

- (d) \z9rir£?Ks *»S*t©t>©*, S^b/cS 
Icj:9^fi£$ft5 U\ H3 (a) iC^Hf 

^*5att^7L95©*^fc©, HE9 (b) fcSrfjW** 
5 btt«t , *lc*#ft«t'?L*BI6 b^fe5t<D, HE (c) 
lC^HS#H 5 c li$t*©*7LaS6 c (* 9 y h) 

(d) ('^1-«#S5 dtttt£©*?LW6 
d (*9$/h) ***>5t©T?*5 B *7t, ttffiSr^LT 

[0 14 0] i©J:5 45DS3HlfcJ:*itf, S4*lSfc 
z> hi— 5. ^©afiii, jf^^ 

^ftL, hi— ii^ojlMfctffiEtciWW-ets. 
[0141] mmozLV&itts b-r-mmrfLZMt 

7-t<DWzmmz^xm%ir?>Tmfr$tjmmM% 

w{zfe%istiz>fmti:mmjjmtLx\-±, ^t»p*&M 

lx, mmmmtts ^hizimo-^m^^xn 

9 mm-tzm.mmfemttt:*)ifz ^ t^xt s 0 
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[0 14 2] 04 H\ #«91fc:^-C«ffl-f 5£*gft 

7-10t, IiftfcSttl-SJnffin— ?-2 0 
TV -5. 04£*>VT, TttffiftW 

[0 14 3] JjQfJP-7-1 Ott, S&l 1(75^B(C7 

5. 10 
[0144] S^iili, AM* 3 ^tt-tft 
b1*J&£ft. f©rtllil0~7 0mmt$n5„ 

Ixbc-^Afc^Sit^-CtS. &&1 KBfcWi 

0. l~2mm^|l, ***A'=¥— ©SB! QWft) 

Wittf. 0. 5 7mm<£#:i<9ft5;fc&i:l3 
t£fi, ^<75|*|Jf:£0. 8mmii-5!65.R*Sfc5„ 20 

[0145] mm 1 2 srwifrrs 7 y lt 

[4, PTFE (/fUfh77/Vtnxfuy) fc'ilTP 
FA (f h7 7;vtnxf uy-/-!-7;VtD7;V^V 

5„ 7y*«HBd»b/j:5ftflMii 2©i¥*tti 0~5 0 
0<im£S*U 0*L< f42 0~2 0 0 ymt$ix5 0 
7 y*»IISd>e>*5««M 1 2 ©ff^as 1 0 n m*fiT 

l/\ 5 0 0 iim*1&ttWLWi<0$m\Z.XtWGtK- 30 

[0 14 6] MSSl 2 3r#^i"55W4#i:L-C 
(4, LTV, RTV, HTVfc£©»!!M4©ft0ft*>y 
= — v =f Afc £ y =i —i/* /tf ^ *?=U*t£ if Srffl l">5 

0. 1~3 Ommt£tl, £f3;L<{40. l~20mm 

-C«SH, 8 0° *j»i£*t» ffiL<l±6 0° 

ttWBl 2<&ff##0. lmm*|T*5l 40 

[0 1 4 7] jbnfMKtl 3£LTtt, Mxtf^ny>t 
$U4, W£ffi£$ft3fc©-Cf±ft<* 

*«***jE^#«J:$4*/**i-<5;:*t>-e#» Mi so 
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[0 1 4 8] iPEo-7-2 0{4, 5W4#a»feft5WR 
S2 2&1&&2 I©*fl5fcj&jfc£;h/C43. $8OT22 

l©»lll 2Sr#^1-?.t^i: LXM^Ltcis}) =- 
3= lv 0 

[0 1 4 9] 2<DWWiO. l~30mmtJ 

*U ffSKliO. I~2 0mmi:$tl5c 4fc, tl 
*2 2Sr#dtt55|ltt{*:©T^*-C8ESfi^ 7 0°* 
»f K(J6 0° *«i$n?.c WM2 2 

*#*i-5»tt#«)T^*-c««*s7o o zmtzm 

ff©y7 hS*oS»*Sr*Jf-f5iiis-ef 

[0150] S^2 1 fc*Wtt-<5ttttfc LTI4#(cpS5t 
£ti5t><£T*f4&t^\ T/^^^^A. ft, MfcZV>& 
MS fcli^ft 5 r. ir^-et 5„ 

[0 15 1] l 0 iiPJEn — 7-2 0 too 

(feffil) tLTti, It40~3 5 0Nt$ 
fU »4L<f45 0~3 0 0N, $ L< fi5 0 

~2 5 0Nt$tt^ o rro^^Sfl, Mn-y-l 
0©3SS (SAl K&fcM) S:*ltLrjS»J£S*U W*. 
[40. 3mmOi± 9 45SASr^rl"5JnJSftn-7 — ^ 
fcoT(4, 2 5 0N£tTt-t-5-t*Sff4U\ 

[0 15 2] 47^, B*7-fey H4*J itf 
i»6>, =y7*Bi: tt(44~l 0mm-efc5It»4 
L<, ^^=y^<7)BJ±f4 0. 6 X 1 0 5 Pa~l. 5 
X10 5 Paf*)5ritf#JU\ 

[0 15 3] 04(C^Lfc^*^E(Ci?,£*^©- 

i*l 5 0-2 1 0*C£ Sfil^8 0~6 4 Om 
m/ sect ^tl&o 
[0 15 4] *5li^(C*J^T^ffl1-3S*^fi(Ci4, & 
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#y ^i^/M^/H/y^-v, ^y-^i^ 

-lOOPa • s(Dt><Z>##jfiCftffl£*V<5 0 
[0 15 5] 

[0 1 5 6 ] <=tTm-<DMltMl >L 12 CO. 2 2* 10 
/P% ir % FeiOi 7 8 £ A- 5/HCT2 

B*IW»«fc *&U6*£tffc«, 9 0 0tiCT2« 

i-sr^jcifj-ft^SrWKu £fei-i 20 ot:sc 

[0 15 7] <^Tl&.l-<DWk®\2 >L i 2 CO, £2 3 

Mg (OH) 2 £7*-/V-%, Fe 2 0 3 £ 70^ 20 
;V%tU *&!&<D&mZl 2 5 0°C<bLfc^<b(D-te(i 

[015 8] KaTtffrOWHkWZ >L i 2 CO, £2 0 
MnO£8^7V% F e 2 O, £ 7 2*fr%t L 

tt«d«5 2 ( im©7i7'f h3T^Sr#fc 0 
r=»r«tf-3j i-f-S. 

[0 1 5 9] <*^y TOiljt^Jl >-f6&. (11) life 30 

•CfcSfll^m^i:, -#5$ (III) ic&ltSB&SR 5 
4Bit5R 6 dS^-fnt^^v*-e*>5*J**{t2:iS: (I 
I) : (III) =4 0 : 6 0 (DWMitX^ir 6 V =»- 

o osiJtx ±ias; (i) ■catena 
yy^ytnioiRt. ±.m& (is) -cssn5t*-> 

* te*#£*T 1 5ii%© h^i/^ar 

*t1-$»JB«R*#0. 5Jt*%*43J:5 Y^vn 40 
«Sr£*iLfc£, 2 3 0 , ClC-C3l*IW«#f+lt 

[0 16 0] <^+!JTCi»jtffl|2>=Sf-+!JT»3gMl 

ICJS^T, =7W 1 icnirzffiMmmzo. 8JC* 

% <b Lfc £ t ©fl&fl, * * JJ TMftfcl 1 <!r PHRfc LT > 
2J 

[0 1 6 1] <^r-YyT(DM3tM3>^ J r y 7$M 1 50 
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^Zfe^ KCM-f5^«^*^0. 6ff%tLtl 
*«B»fJIB**^Lfc«, $b(c«tIg«Si^o. 4 

TSr#fc. wti* r^^yr3j £i-*„ 

[0 16 2] <=5r J ryT©S3tM4>=3r^yTS3tM3 
t*5^T, WAttfltttr 0 . 4 Jt*%£ LT 1 &®&»f 

mm 3 kttmmzLx*>y a-ym»mm** v r*m 

[0 16 3] <**y7©«£0j5>**y78Bi0IJ3 

icfci/vc, ±fE5£ (i) ft$W->7y*5'7 t !)y^ 
#J<DfebP*£ 2 0UtLtcZt ©tetter + y 7«3fiW 3 

[0 16 4] <=3r-ty T©«3tW6 >^y T«3tM3 

lc*j^-C, ±E^; (1) -Ct$n5->7>*y7°!Jy^ 

[0 16 5] <#*y7©»3tfl7>=¥*y7§S3S0lJl 
(cfc^T, ±IES; (1) ff$H5->7>'*5'7"!Jy^ 
^MADLft^ofcri ©tetter ^ y T§SBt#!l 1 £ 

[0 16 6] <^-t !)7©«J|«8>^ yT«5fiM3 

fc*j^r, -jrs: (ii) ir*j{75*^SR 5 ^iofR 4 

S; (in) Sc&ttsg&SR^itfR 6 isas^-fnt^ 
^S-CfcSfflPfife^i:* (II) : (HI) =30:7 
0 ©«*ifrt***pf 5 -> y 3 - ^«HB 1 0 0^f5^r. ±|E 
* (1) X*$t£tlZ>i'7>%y7'}) ^?M3 OUt, ± 
ffiit (1 7) -t*^$tvS^-^r->A^-l'7 ! '(75S'fM8g|5i: 
SrS'&L, BJg&ftXtf 1 5ft%© K/V^^fgSrii 
SSfLfc^twmii^^yTSl5gM3i:^^LT^y = 

-vWMWrt!)7*ftfc 0 ^n^r r^^yrsj <t 

[0 16 7] <^-ty T©M3tM9>^-ty TM5tM3 

t^teii^r^yTMitM3 

[0 16 8] <^^V70Mmmi 0>^r^V7Mitm 
3\Ct6^X, 3TfeT-l©f-tt3«9(C=iT«i?-3Srffl^fc 

- 1 ^tett^r ^ y rmmm 3 1 lt~> y = -^m 

Wm*f) 7Srft7c 0 r^lSr ^tU710j ii" 
[0 16 9] <itmM^ J r])T<Dnmm>^^>Ti' 



(22) 
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mm u iieiSf; ± <o , = rat* 1 ^srt-sariB* 

[0 1 7 0] iy.±fiDj; 5 tTttb^x/c^^fiD^^ U7* 
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£l 000VK1££LT@^7l£$iJ£L7c o &H£T 
[0171] 

[*1] 





[0 cm] 


Lm m] 


[«*%] 


25 jim 


25- 37 
ju m 


37- 44 
n m 


44- 63 
ti m 


63- 75 
ji m 


75 wm 

EUi 




2X10 11 


7 1 


0.0 


1.5 


3.6 


49.7 


37,8 


7.4 




1X10* 


7 1 


0.0 


1.5 


3.6 


49.7 


37.8 


7.4 




3X10 11 


7 1 


0.0 


LB 


3.6 


49.7 


37.8 


7.4 




2 X 1 0 1J 


7 1 


0.0 


LB 


3u6 


49.7 


37.8 


7.4 




3 X 1 0 11 


7 1 


0.0 


LB 


3.6 


49.7 


37.8 


7.4 




4 X 1 O 1 * 


7 1 


0.0 


LB 


3.6 


49.7 


37,8 


7.4 




3X10' 1 


7 1 


0.0 


L5 


3.6 


49.7 


37.8 


7.4 




3X10" 


7 1 


0.0 


L5 


3.6 


49.7 


37.8 


7.4 




1X10* 


6 1 


0,3 


3.5 


15.1 


67.4 


12.3 


1.4 


y no 


2X10" 


6 2 


0.9 


7.5 


27,3 


53,6 


10.7 


0.0 




2X10 15 


7 1 


0.0 


L5 


3.6 


49.7 


37.8 


7.4 



[0 17 2] < hi—<D9m> 
3t**ASiBS:®9#»t*:5 0 0 0ml 
|fth!)7A: SDS) 7. 0 8 g Sr-f *VSE*7k2 7 

6 0 g |:g|^fcWtt«i (TK^^fr) 30 
2k M^m^T2 3 0 r pm©!»^jS*-eSI#L/«ei* 

fc, ^H*WJ («*'J ^:KPS) 0. 42g 
ZJ*y$i$7k 2 0 0 g H»»5*fcM^J«P««r«56P 
tS.S&: 7 5°Ct Lfc^ x y.=f-W 115. lg, n 
-7'f;V7^!)i^-h4 2. Og, ^^^!);^10. 

££7 5'CX'2tifm\ct>it'0lX\m-M¥MrZZb\zZ. 

Lfc, f7T?n (HP-1) J h-fZ, Z<D 40 

77-7^ (HP-1) $*jfc^5»flg«tf-©lf-*# 
^§(4 5 1 8, 0 0 
[0 17 3] [iMHP-2) USa^ijHP-l^tJ^ 

ftffi) SrWSUfc. m«r ^7-7^ (HP- 2) j 

:©77-y^ (HP- 2) ZMJ&irZffim®. 
1-<Dt°—?ft : f-mn4 2 1, 0 0 0-t?feo/c 0 
[01 74] CMSUIH P - 3 ) MStffllH P - 1 fc*^ 

t, K^WiWJ (kps) ©sami&o. 8 4gl:fl 50 



t/c w t &JWM9t9iH P-li HW£ Lt77'/^ 

f7T7^^ (HP-3) J ti"?), :©77yn 
(HP-3) StWj^^- 5 tr— ^ ^^ftM: 3 1 
6, OOOtfcofc, 

[0175] 0H»HHP-4) W3R«HP-HC*i^ 
■C, !) ?A (KP S) ©jRJBlSrO. 8 4 g (C 

HP-1 kWimzLXyyypy mftlSLiDffimtiLl- 

(Dftwm zmmLtz, zkz r^y^ (hp- 

4) j ftZ. :C77y^ (HP-4) Sr#*i-5 
WJKilftT-Of— 1 9 3, OOOffcofc, 
[0176] [flMgfflM P - 1 ) feWmWttm <9 tttftz 

7 7^^(cT, ±iejS (wi 9) tfssnsM 

T> ^Tft^* (19) j i^? 0 ) 7 2. Og^r, 

Wy3 8 3. 6 g, n-7*fW^-H4 
0. 0 E> ^^1)^36. 4g, Yfl'fi'tWf 

?ys. q zfrbt£Z>%.±wmismcm$\u 8 otic 

5 0 0 0m 1 <D±^yzf;uyyy.=i\z, T=-*>^#ffi 
ffitti (SDS) 1. 6g^^^-V^7K2 0 0 0 g(C 

Sr8 oric#ta§-frfc. R^-e, #it^ss^i-5i«« 
*) \zx<o, mmmt£m\m& (sot) fie mie 
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*mmm (sot;) Q-tz&im* 
m*#-rz%ik%L* mm) <D%mmzmMLtc 0 
x, ^<D#i&m^ m&wm (kps) 19. i g * 

-Y ^5Eft* 2 4 0 g iC^H?$-frfcM^J^ i , ^ * 
^^*7 5 0 g tfctSJllU ^©Il:8 0t|:t3^ 

(flfn^b^ (wi9) fc^rrsf^rSH-*© 

(MP-1) J :©7f-y^ (MP-l) £ 

**ftt-«»*tt : fO^-^ : f'*l±10 3, OOO^fc 10 

[0177] [HSS^MP-2) ittil«MP-lt*J^ 
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